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The man on 
the job prefers 
VICTOR 
Safety 
Regulators 


ge ad 


Cut-away of Model V1T$400 series 
2. stage Safety Regulator. Victor 
makes regulators for almost every 
gas and use, for pressures to 
10,000 p.s and volumes to 


78 000 «th 


You Get Greater Safety. All Victor regulators have 
the “stem type” seat mechanism that closes with the 
impact of inlet pressure, and is protected from seat igni 
tion because the incoming gas loses its heat of compres 
sion by expanding into the inlet pressure chamber be 
fore passing over the seat and through the nozzle. Dense 
die forged bodies and spring housing caps provide max 
imum strength and durability. High inlet pressure type 
regulators have a reliable, self-reseating relief valve 
that insures complete protection. Diaphragms are pro 
tected from excessive and damaging movements by 


stops” and rubber cushions. A porous sintered bronze 
inlet filter keeps out injurious dirt and foreign material 


Single and Two-stage Types. Victor offers single 
stage regulators to meet most capacity or delivery pres 
sure requirements; and two-stage regulators for opera 
tions which require a constant delivery pressure over 
a range of varying inlet pressures 

Many nationally known companies, small! and larg« 
and in all types of industry have standardized on Victor 
Safety Regulators because of their trouble-free ope: 
tional characteristics and reliable service 


Call your Victor dealer NOW. 


\i \ VicIOR EQUIPMENT COMPANY 


utting equipment; hardfacing rods, blasting nozzle 
castings; straightline and shape cutting machines 


Mfrs. of welding & 


g cobalt & tungsten 








844 Folsom St., San Francisco * 3821 Santa Fe Avenue, Los Angeles 58 





Here’s a valuable tool that let 
that ‘elin nate ela\ easier just when you need your equipment most 


on the job—repair work 


teardowns and costly replacement part ab Hobart 


rication and erection, reinforcing, piping o 
plus the extra advantags pieces of equipment you can have on 


equipment installations 


of being able to operate tools, lights, mot 
power lines. Here's ; v ition. Simply fill out and mail the coupon below 


independent of outside 


AC Welder, AC Power Unit that is eas" 
to move about, and ready on 
ment’s notice to go to wor! 


Theres a 


HOBART 


best suited for 


your particular 
work! AC Transformer 


Try HOBART'S 
new and better 


FLECTRODES 


There’s a size and type for every welding application. All 


Hobart electrodes are precision made, 
ty They are always the 


tested to assure uniform high qua 


same—your guarantee of better, faster welds at wer cost 


Ask for catalog on complete line 
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se WELD! 


| | eee0r operate tools, lights, 
motors with this popular 
light-weight, easy-to-use 


2 in 1 combination 


af 
~ 


ARC WELDER 
and POWER generator 


yu do welding righ Lets your own men handle jobs much faster and 


’s extra built-in features make this new 
AC AC combination one of the most important 
the job. It 


vill pay you to get complete information, no obli- 


HOBART BROTHERS COMPANY, BOX W4J-86, 
TROY, OHIO or phone 21223 « e off world's 


jers of electr 


Contractor Special Std, Gas Or. 


(HOBART :'°: 














rigidly inspected and 


[ j Mail catalog or 





Continuously adequate respiration is vital to life and recovery — that is why var 
Bennett Pressure Breathing Units are equipped with regulators made by NATIONAL 
of California 


The Bennett Valve, originally designed for aviation high altitud 
research, is the heart of all Bennett Pressure Breathing Unit 
This valve is a unique flow-sensitive mechanism which permis 
the patient to actuate the unit in his own natural breathing pat 
tern; orto be resuscitated automatically if his breathing falters 
or stops. Various Bennett Pressure Breathing Units are manufa: 
tured by V. RAY BENNETT AND ASSOCIATES, IN¢ lye 
cause the very best and most dependable pressure regulator * are 
vital in such life-sustaining units, this fine and experienced man 
ufacturer has standardized on the dependable regulators made 


by NATIONAL of California. 


The dependability, the long life and pressure accuracy of thes 
I a I 


regulators have made them the choice of the vast majority ol ill 
life-saving equipment manufacturers and these, also, are the 
soundest reasons why anyone employing cylinder gases in the 
welding industry will receive maximum satisfaction from these 





internationally known products. 


The Bennett Pressure Breathing Unit—a complete hospital re- 
suscitator and respirator —regulator by NATIONAL of California . 
, ~ 


| ---callfernia | 


We cordially invite you to write today for free copy of a beautifully illustrated, 44 page brochure. 
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Expect more... 


Get more from 


Special Set-Ups Made Easy... 


with MALLORY 


Electrode Holders 


RB! FORE you go to the 

custom-made holder for ¢ 
Mallory 
can probably pick out the de 


in cost and delivery 


the variety of standard 


at substantial savin 


and expense ol getting a 


welding job. take a look at 


Klectrode Holders. You 


your application requires 


The most complete line in the industry Mallory Klectrode 


Holders offer many 


ewivel head 


paddle ty pe 


coupled | ight standard and heavy 


able for pressure rutive 


than 6000 Ihe 


By using these versatile 


hundreds of different ¢ jee 


you can assemble if} 
BeL-tipes Most welds 
locations can be 
parts {nd when yo 
of the range of at 
well qualified to ce 


you} individu il need 


Look through the 
and pick out a 

for the range of wo 
distributor will bye 
catalog and to help 


one by writin dire 


M PR MALLORY &CO inc | 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


STANDARD ELECTRODES 


Odd shaped elec 


STOCK ELECTRODES 


of Mallos 
unlimited 


el w other 


traight, offset, 
wnivey al and close- 
duty models are avail- 


minder 100 Iba. to more 


im ¢ bination with the 
elding electrodes, 
iety of welding 
hard-to-reach 
tandard Mallory welding 
problems outside 
engineers are 


| electrodes for 


Welding Catalog 
ill equip your shop 
w nearby Mallory 
opy of this useful 


or you can get 





Gain 99% More 


Production Time... 
with Sigma Welding 


Steel gussets, °%-in. thick are sigma welded '6-in, thick drum ends at an average speed of 


15-in, per minute 


This welding operator doesn’t have to bother with fluxes—and he doesn’t lose valuable 
time changing burned down electrodes. In fact, by using sigma welding in this operation 
the Cardwell Manufacturing Company, Wichita, Kansas has increased welding speed 


and almost doubled are time. The results—a better product, faster, and at less cost. 


AUTOMATIC WIRE FEED 


“ima welding uses a welding wire, supy lie | from a convenient sized ( oil, as a consumabhile 
electrode. In this case it is stainless steel wire which is fed automatically. and at a pre 


determined rate, into the welding are. This ups welding speeds and simplitie s work 


NO FLUX 


The are is maintained in a shield of argon gas which enve lopes the area between welding 
wire ind work piece Inert gas protection i sures highest weld quality, and further simplifies 
welding operations. 


Sigma welding is available in both manual 


ind mechanized setups. Call o1 
local Linpe representative for free illustrated literature, and find out how you can | 


production speed and unit quality with a sigma welding installation 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
10 East 42nd Street CC) New York 17, N. Y 

es ther Principal Cities 
NOE AIR PRODUCTS COMPANY , Trade-Mark 


” Carbide Canada Limited, Toront 





The term ''‘linde’’ is a registered trade-mark of Union Carbide and Carbon Corporation 
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Fire cracks cast iron flywheel... 
Ni-Rod “55” repairs 2800-Ib. casting 


Saves $30,000-$60,000 in downtime loss 


Flames le aped up trom the transmis- 
sion belt of this cast iron flywheel early 


one Sunday morni 


Firemen went to work quickly and 
cold water from their fire hoses hit a 
flywheel section and cracked it in two 
plac es. The owner was in hot water! 
The wheel is part of a Corliss steam 
engine at Wickwire rod mill, Cortland, 
N.Y 


power for 14 roughing and finishing 


the only available source of 


stands of their rod mill 
The damaged casting couldn't be re- 
placed in less than 30 to 60 days. Mean 
while, downtime costs would mount 
at the rate of $1,000 a day! 

W elding could prevent these losses. 
But would welds hold firmly as the 
2,800-lb. segment spun through space 


at more than 60 mph? 


With easy-handling Ni-Rod “55”* 


758 


‘ lectrodes. company we ldor pr duced 


the extra strong we lds required and 


completed the repair in less than | day 


Strong, sound welds. Weekly tests 
including dye checks and flame checks 
i year 
Vore 
A new casting intended to re 


Ni Rod 


‘55” was delivered five months later. 


were continued for almost 
Showed not a sign of a crack 
proof: 
place the one repaired with 
The repaired casting has held up so 
well, thanks to Ni-Rod “55 
that Wickwire has not had to install 


the replac ement! 


‘ les trodes 


Even heavy sections of cast iz 
as this flywheel, can be welded quick 
and easily with Ni-Rod “55 
hecause of its nickel-iron core wire a 
special flux coating. 

Want more information about 
cessful cast iron welding? Our ne 
lustrated booklet gives tips on prepa! 
tion, welding technique, getting ma 
mum machinability, and mor 
Handy Guide to Welding Cast Ir 


is yours on request. 


The International Nickel Company, Inc. 
Wall Street New York 
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AIMING FOR HIGHER QUALITY 


The recent dedication of the entirely new Research Center 
for U. S. Steel Corporation at Monroeville, Pennsylvania is of 
much more than usual significances It marks the awakening of 
the steel industry to the importance ol] large scale research. 

Continually increasing labor cost fire enough to inspire an 
avid search for improvements in technology. Obviously, elimina- 
tion of any one or more steps in the rather intricate steel making 
process would have important results in production costs and in 
the capital investment required for each new ton of steel capacity. 
Qur interest, however, as users, is focused on studies to improve 
quality 

Here we start with a produ t already very good We demand 
more and more of this product And why not? \dvancing 
technology in many industries flaunts the challenge: can steel 
be produced to withstand higher temperatures?—-lower tempera- 
tures? more abrasion? worst COTTOSILVE conditions?—nuclear 
bombardment? Add other questiol it ¥y vish There must 
he many tore 

We already have so many u sting new high-strength 
steels that controversies are breaking ou er as to what 
to do. Surely, most of us believe that we shall see still stronger 
teels ind soon \re the designe: going to te ready ? Are 
they perhaps dragging their feet 

Recently there appeared in thi il ery fine editorial 
idvocating a new conce pt in joint design { certainly a timely 
ubject and it deserves most | ideration Our other 
question coneerns the basis for ig ising the newer steels. 
Shall it be based on yield or ultimate strength, or possibly on both? 
Perhaps we can talk a little longer, but soon we shall have to act. 

Let | uppose that large CH I earch in the teel industry 
will follow in the path of the chemical and petroleum industries 
ior instance and produce both a b aL i cheaper product. 
Will the rest of us—fabricator d users of steel-—be caught off 

? We shouldn't be 
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SAY, 


see the new 


miller SRH TE 


Where floor space is a problem — or where stacking and paralleling is indicated the new Miller 
SRH LOWBOY is the engineered-to-your-needs answer! This de rectifier type welder is available in 
three models with 60% duty ratings of 200, 300 and 400 amperes. Combining compactness with 
quiet operation, minimum arc blow, top electrical efficiency and waterproof construction, the LOW 
BOY is another Miller first that “figures.” 

Upright SR models to 600 amperes at 40 volts with 750 amperes maximum output; Duplex units 
up to 1200 amperes, 40 volts, 1500 amperes maximum 


“...if it’s MILLER you know it’s the finest...” 


| uiiller 


ELECTRIC MANUFACTURING CO., INC. 


APPLETON, WISCONSIN 


»>AAt 


c 
r 
a) MILLER ARCWELD welding electrodes ore worthy 


a, 
of the MILLER name and reputotion. Ask your 
distributer for some you'll like the job they do 


Distributed in Canada by 
Canadian Liquid Air Co 
Montreal, P.Q. 
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Ultrasonic welder in operation at Alcoa Research Laboratories, New Kensington, Pa. 


ULTRASONIC WELDING 


BY J. BYRON JONES AND JAMES J. POWERS, JR 


Elastic vibratory energy ts SYNOPSIS. Solid-stats ng has been achieved with both simi 
“ wd dissimilar me ‘ ! iction of elastic vibratory 
1 his process 


introduced into the areas 


| heat except that 


lo be joined to effect solid- which is associated with dissipation of the vibratory energy. It 


thin sheet to either 


stale bonding belween simt- 


tem is dem rit ed, 


} Zone are compared 


lar and dissimilar metals c “| eters 0 ibratory energy ex 


nary high-pressure 
trength has been 


th lower deforma 


teristic solid-state 

between variour 

J. Byron Jones sesociated 
I James J. Powers, Jr Met gist t I La . 

Frankford Arsenal, Philadelphia, Pa Introduction and Background 

we AWS Net = : Ultrasonic welding 1 method for bonding similar or 

dissimilar metal i th introduction of ultrasonic 


energy into the meta the area to be joined In 


Avoust 1056 on our frasonu Welding 761 





connection with this process, ultrasonic energy is defined 
as high-intensity and/or high-frequency elastic vibra- 
tion. The pieces to be joined are clamped at low pres- 
sure between two welding members or sonotrodes, 
specifically designed for each type of weldment, and the 
vibratory energy is introduced for a brief interval, 
generally | to 3 sec. Solid-state metallurgical bonds 
are thus produced with insignificant external deforma- 
tion of the pieces 

During the past four years of experimentation and 
development with this process, good bond strength has 
been obtained in ultrasonic sheet-to-sheet welding of a 
number of metals, as will be shown later. Ultrasonic 
welding of this type appears to achieve roughly the 
same order of strength, at least with aluminum, as 
does the older technique of high-pressure welding. For 
example, published data show apparent shear strengths 
ranging from 5300 to 9800 psi for pressure welds in 
1100 aluminum alloy,' as against readily achieved 7900 
psi for ultrasonic welds 

However, ultrasonic welding differs from ordinary 


pressure welding in that bonding is accomplished 


(a) Without meticulous attention to surface prepa- 
ration 

(b) With inconsequential deformation (<5% instead 

of 60-80%, ) 


(c) With lower applied static compressive loads 


Using an ultrasonic welding array which evolved from 
that used in earlier work, the first so-called ‘‘welds”’ 
in foil thicknesses of soft aluminum were accomplished 
and the strength of the small, adhering, spot-like areas 
was measured on a gram scale. From this beginning, 
the process has been developed to the stage in which 
single weld strengths measured in hundreds of pounds 
can be achieved with a variety of materials of reason- 
able thicknes 

It has been demonstrated that ultrasonic welding can 
be successfully used, not only for the joining of flat 
sheets, but also for a variety of other configurations 
Diminutive ribs have been welded to flat aluminum 
plates and to long tubes in a spiral configuration. How 
ever, to achieve its present state ol development, Bey 


eral problems had to be re ognized and solved 


Basic Problems in Ultrasonic Welding 


In order to clarify the concept of ultrasonic trans 
ducer-couplings, a brief explanation follows 

The transducer is the device which converts alternat 
ing electric current into mechanical vibration. It can 
he a stack of nickel laminations, barium titanate ce- 
ramic, natural or artificially grown crystals, an electro 
magnetic device, ete \ radio loudspeaker is a trans 
ducet 

The coupling is the medium—in this case, metal 
members which conducts mechanical vibration from 
the transducer to the work area In the radio loud- 
speaker analogy, the coupling is the air between the 
speaker and the ear 

The transducer-coupling system includes the trans- 
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ducer, the coupling between members, the mountiy g 
to support these, the contacting tips between the co 
pling and the work, and the reflector sonotrode 

The resonant frequency of the transducer-coupling 
system should be the design frequency of the complet: 
system. The transducer is designed to operate at 
particular frequency, and the coupler is designed 
resonate at the same Irequency 

The transducer-coupling system associated with ¢ 
lier work,? and basically the one from which ultra 
welding transducer-coupling systems have evolved 
inefficient for several reasons 

I Data were not then established nor reduced t 
engineering utility; in fact, not very much was know! 
about transmitting elastic vibration through meta 
members at power levels, although basically such a 
system follows the theory of electric powe! line trar 
Mission 

2. The early systems were “force-sensitivi f 
when a force was applied through the system, it resulted 
in a shift in resonant frequency of the transducer 
coupling system to such an extent that matching or 
tracking with the alternating-current power source was 
not feasibie 

3. The mountings absorbed great amounts of e1 
ergy, so that little was delivered to the work point 
the weld area 

!. Energy traveled beyond the work point; to do 
effective work, the energy should be dissipated exact 
where the work is to be done—in the weld area 

\t that time, there was no satisfactory mounting 
method that would permit force application through 
the transducer-coupling system without (a) removing 
a large amount of energy from the system or (b pro 
ducing an unacceptable shift in the resonant freque: 


of the transducer-coupling system 


Presently Best Welding System 


\V ith recognition of these problems, eftforts 


FORCE 


oc 
POLARIZATION 


COUPLING 
SYSTEM 
TRANSDUCER 


epepe ress A 


po tdtdsve 
+ aa 
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oo SS ae 


FORCE 
Fig. | Transducer-coupling system 
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Fig. 2 Edge section of ultrasonic weld in 0.032-in. tabs of 
1100-H14 aluminum alloy. Energy 1500 watt-sec; 
weld area 0.037 sq in.; unit shear strength 6470 psi 


(0.5% HF etch; X 280) 


SE eae - ae i 25 As 
The FS iF a: * : bp 
ra ee Ne 


Fig. 3. Edge section of ultrasonic weld in 0.032-in. tabs of 
5052-H32 aluminum alloy. Energy 1350 watt-sec; 
weld area 0.152 sq in.; unit shear strength 15,590 


psi. (1.0% HF etch; X 150) 


Fig. 4 Ultrasonic weld in 0.040-in. tabs of M-257 alumi- 
num. Energy 2100 watt-sec; weld area 0.025 sq 
in.; unit shear strength 11,120 psi. (0.05% HF etch; 
X 400) 
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rec ted to finding solutions to them Some of the best 
welds to date have been produced with the transducer- 
It is evident that this 


and compression 


coupling system shown in Fig. | 
combination of shear 


of the weldment It is not 


svstem delivers a 
vibration to the plane 
‘force-sensitive’’: very ittle energy is lost to the 
mounting system, and its resonant frequency does not 
shift; its design is such that much of the delivered en- 


ergy is localized in the wel 


Che transducer | laminations, each 


about 10 mils thick we polarization 
source, about 5 amp at less than Che alternating 
current is supplied by generator at the 
design frequency of the ansducer-coupling system, 
preferably in the range « to 40 ke, depending upon 
the characteristics of the transducer-coupling system 
and other factor 

Recent investigation of i yower factor in the a-e 
circuit reveals the li o be in the range of 
100 to 1800 true wat to the transducer under 
various condition There is some indication that an 
instantaneous value at initiation of the welding pulse 


Acoustical watts delivered to the weld 


may be higher 
area are less than the « watts delivered to the trans- 


ducet 
Controllable Ultrasonic Welding Variables 
Static Force 
The static force applied to materials that have been 
10 to 350 


lh Excessive static force vill produce needless sur- 


ultrasonically welded has been in the range o 


face deformation in the eldment The static force 


normally associated with u welding seems to be 
a pendent upon the following facto the properties 
of the thin- 


ultrasonic power 


of the material being wel th KNCSS 
nest member of the 
being utilized and the geom ft the welding tips 
In general, low static fore ociated with (a) 
mall welds, (>) thin material ‘ oft materials, and 


d low powel (;reate! tatic tores ure associated 


vith (a) larger weld hb) heavier materials, (¢) hard 


materials, and (7) higher power 


Tip Geometry 

Throughout the development of ultrasonic welding 
to date, it has been expedient to use welding tips of 
pherical geometry having radi between about 1.0 
and 6.0 in 


spherical tip ith a 4-in whi Che reflector 


\ large portion of the work has been done 
vith a 


sonotrode has a flat 


Frequency 

It has been clearly ¢ blished that vibratory welding 
an be 
Much of the work to date has been accomplished within 
of 4000 to 40,000 eps. It is be- 
higher 
respond to the 


accomplished over a broad frequency range. 


the frequency range 
lieved that thinner materia! re pond to the 
Trequencier and that thi material 


lower frequenci 


Ultrasonic Power 


7 he electrical po I j date has heen in 


Hrasonic Welding 





Fig. 5 Edge section of ultrasonic weld in 0.010-in. tabs of 
spring-temper cartridge brass. Energy 2100 watt-sec; 
weld area 0.010 sq in.; unit shear strength 22,570 
psi. (NH OH + H,O, etch; X 150) 


Fig. 6 Edge section of ultrasonic weld in 0.025-in. tabs of 


electrolytic copper. (NH,OH + H,O, etch; X 100) 


Fig. 7 Ultrasonic weld in 0.025-in. tabs of FS-lh mag- 
nesium alloy. Energy 1350 watt-sec. (HNO, + CH,- 
COOH + alcohol etch; X 150) 


range of up to about LSOO w and transducer-coupling 
systems within and above this capacity have been de- 
veloped, In general, harder and thicker materials re- 
quire more power, while the thinner, softer materials 


require low power, as low as approximately 200 w 
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Ultrasonic Exposure Time 

Under ordinary circumstances, ultrasonic welding is 
accomplished in from 0.5 to 1.5 see per weld 
work has been done with times as short as 0.10 sec and 


Some 
as long as 6.0 sec 


Factors Associated with the Mechanism of 
Ultrasonic Welding 
Stress Distribution in the Weld Zone 

Evidence already exists that welding is accomplished 
at least partly as a result of deformation at the inter- 
face being welded. This deformation results from 
stresses introduced into the weld zone by the static force 
applied through the welding tips, on which are super 
imposed oscillating stresses associated with delivery of 
the elastic vibratory energy. The process achieves 
considerable deformation at the interface being welded 
with relatively little deformation at the surface where 
the static force and elastic vibratory energy are ap 
plied. Measurements show that the external deforma 
tion is in the order of 0-5°7 of the total thickness of the 
sheets being welded. Inspection of numerous micro 
sections reveals internal deformations amounting to as 
high as 80°; when the materials are of foil thickness 
in thicker sheet materials, the actual internal displace 
ments are of the same order as in thin foils, the percent 
internal deformation thus being lower with increased 
sheet thickness 

Investigations associated with ball-bearing failure 
and other problems* * seem to have established the 
fact that substantially higher stresses can exist below 
a surface contacted by a spherical indenter than exist 
at the contact area between the indenter and the ma 
terial it presses upon 

The photomicrograph of the copper weld (Fig. 6) well 
illustrates internal deformation, and the evidence of 
cold work adjacent to the interface in the steel micro- 
graph of Fig. 9 is clear. 

Based on the evidence of the above-mentioned photo 
micrographs, it is reasonably certain that ultrasonic 
welding results from the ability of certain contacting 
force-member geometries which are cyclically displaced 
very slightly and very rapidly, to produce dynamic in- 
ternal stress distributions sufficient to cause interna! 
plastic flow at the interface undergoing welding 

Since shear and compression vibration was es 
tablished as one of the modes for making ultrasoni 
welds, a number of mechanisms have been postulated 
“as means tor accomplishing this type of welding The 
theory that seems to stand up best says that there is 
a sort of jelly island existent in the sheets around the 
weld zone which deforms elastically and plastically 
\t the interface, these islands may be moving some 
what in opposition to each other, and the surfaces in 
contact execute local plastic deformation, perhaps some 
what resembling a reversing fluid boundary layer 
This process 1s continued until sufficient weld area 
built up so that there is insufficient power to cause 
further internal plastic deformation 
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(b) f 


Fig. 8 0.008-in.-thick gold-platinum alloy ultrasonically 
welded to 0.008-in. pure nickel; energy 1400 watt 
sec. (a) As-welded. (b) Recrystallized for 30 min at 
1450° F. (KCN -+ (NH,).S.O, etch; X 340) 


Net Energy Delivered to the Weld Zone 
The elastic delivered to 


generates surface and internal stresses in 


vibratory energy the 


Zone (a 


weldment, (b) produces elastic and plastic deforma 


in the weld zone generating heat and re 


ulting it i! 


associated temperature rise, and (c) « 


weld zone and be dissipated elsewhere It is cleer that 
the net deli 


the weld zone is fundamental to the ultrasoni 


accurate measurement of energy ered ti 


welding 


process However. precise determination of thi ( 


ergy is not straightforward 
Temperature Developed in the Weld Zone 


Elastic hysteresis and plastic deformation become 


maniiest as a temperature rise in the materials being 


welded, transiently affecting their properties 


has been expended to hecome acquainted 
welding. Theoretical 


aspect ol ultrasoni 


based on assumed energy dissipated in the 

a planar heat sink and the thermal properties 
minum, indicated a possible temperature of about 600 
I Two experimental approaches have been used 
first, that of embedding small thermocouples at the 
interface of two aluminum sheets prior to welding and 


Osc 


recording their output with an ograph having 
second. hy the formation of ultra 
whi h 


welding acted as thermocouples and fed the ame re 
The first method, with two sheet 


response ol 100 ( ps 


sonic welds between different materia during 


cording system 
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Fig. 9 Edge section of ultrasonic weld in 0.010-in. tabs of 
400 series stainless steel; energy 825 watt-sec. (a) 
As-welded (X 120). (b) Recrystallized for 30 min at 
1450° F (X 260). (Picral etch) 
indicated temperature ol 
heet 
iture approaching 1000° 


the 


about 400 I: 


\Ionel against sheet 


aluminum 
the second “pprow t ripe 


aluminum, indicate pel 


| lor reasons ¢ with different material 
properties, especielly thermal properties, the data are 
not comparable t biunetal weld pro- 
duced 

Neither sy 


the melting te mperature 


of the 


i better indi m of microscale temperatures 


orded temp bure approaching 


stem re 
t melting material 


veldment nd microscopy) unination has re- 


vealed nothing indicative Chis clearly indi- 


cates that ultrasor olid-state phe- 


nomenon 


Inasmuch as the temper developed in the weld 


zone strongly influences temporary properties of the 


weldment materials, this facet of ultrasonic welding is 


ously significant 


‘ yt )\ 
Properties of the Material Being Welded 


No metal has red to date which could 


not be 


peen encoun 


ultrasonically welded, although ultrasonic weld- 


ing of every metal or metal combination has not been 


attempted Listed below are some of the highly ten- 


tati been reached regarding the 


e conclusions that have 


ultrasoni welding proce and it relation to material 
properties 
1100 alu- 


we difficult to weld than 


olt material ich as annealed 


a Very 


minum alloy, are somewhat me 


harder alloy 


trasonic We lding 








Table 1—Strength of Ultrasonic Welds in Several Materials 


Eneray 
lo 
accoti- 
Sheet plish 


thicknen welds 


i/loy 


leatqnation " eet 


1100-1114 1500 


Vaterial 
Aluminum 0 O40 
1650 
1650) 
2100 


52-42 
HOO1-TO 
M-257 


O42 
2 


Alummum 
\lummum 


\luminum 


Cartridge bras» 70 O16 1050 


('artrvdge bra Ol 1050 


020) GOO 


i ppl ied 
talic Shear 
nil shea 


iW eld 


area, 


compre mature 
strength 
pat 


Ost) 


strength, 
h qin 
0.046 7 000 
0 O16 3,050 20. 000 
0 O08 13,400 
0 025 11,470 


yw) Ce) 


Oll 22 730 1) OOO 


OOS 33,950 14.000) 


O07 25, 800 





b) Bimetal welds can be achieved more readily 


vhen the hardnes 
‘ Microhardne 


minum alloys do not indicate 


of the two metals is not too far apart 


studies on welds in several alu- 
a substantial increase in 
urrounding metal 
thickness of 


which welding has not yet 


hardness over that of the 


d) Weld 


to a limiting 


area increases with material 


‘ alue above 


been possible, and this limit is different in different ma 


¢) Smaller welds are achieved in hard materials 


than in soft material 


f) The thermal properties of a material affect its 


ultrasonic weldability 


g) While surface 
velding ol 


cleanness and surface films do af 


fect ultrasonie materials to some extent, 


need not bye as caretully controlled us tor pressure 


Ultrasonic 


they 
welding welding of low-carbon steel has 
adherent 


film 


been accomplished directly through highly 
plastic filmes has 


thickness of 5OOA and suc 


aluminum been anodized to 


essfully welded 
Che significance of material properties requires @xX- 
the fact that 


produced under conditions of triaxial re- 


tensive investigation, and ultrasonic 


welds are 


straint is being considered 


Present Status of Ultrasonic 
Sheet-to-Sheet Welding 


The present status of ultrasonic sheet-to-sheet weld- 
ing is roughly indicated in Table 1. It should be em- 
phasized that no heat was introduced during welding 
of any of these materials except that which was as- 
sociated with degradation of the vibratory energy 

The photomicrographs of Figs. 2 
will be noted that the 


9 show ultrasonic 


welds in several materials It 


strength data do not correspond exactly with those 


given in Table | The data accompanying the micro- 
graphs have been assembled over many months and 
apply only to the specific groups of welds from which the 
sectioned and photographed specimens were taken 
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Presently Feasible Uses 
1. Foil-thickness 
the 


compared with fusion welds in such materials 


materials can be metallurg 


| 


jomed and bonds have substantial are 


very 


? Foil-thickness materials can be joined 


plate, rods or tubes. So far as is known 


feasible by any other method to achieve wel 


iderable area between, for example, l-mul for 


plate 
) 


Small buttons 


of one metal can be Jone d to he 


el heet plate or ribbon to produce the type ol ] 


at 


hich might be desired for electrical contacts 


1. The welding of sintered aluminum powder prod 


ucts, and probably other sintered powdered materi: 


ean be effected 


| 
well 


>. Copper in gages at least up to 0.040 in. ca: 


trasonically welded without excessive powe1 


ments 


pouriiny 


6. The process can prol ably be used for 


imilar metals where existent methods are impr: 


7. The 


impact extrusions, squeeze tubes, ete 


hermetic sealing of small containers 


may he ¢ 
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Application of welded overlay rotating bands on a variety of projectiles 


WELDED OVERLAY ROTATING BANDS 






evaluation lis 


tolaling bands applied to projectiles by stage 





le neceptance 





the inert-gas-shielded melal-are process 





: sna Introduction 
with the aid of an ausiliary filler wire ‘ 





welding method of applying tating bands to pro- 





ectile has been eived and deve loped by the 
. , > os see ‘ Pitman-Dunn Laboratories of F1 kford Arsenal. The 
iti lechnical feasibility and iri CcCOnNOINY rotating bands are ichined 1 overlays of various 


have shown great promise in ballistic lests, 



















metals and alloy hich are depo ted by the inert 
gas-shielded metal-at onsu ible electrode) welding 
BY FRANK W. HUSSEY AND IRVING G. BETZ - wn K 
proce with the id OT ! itl filler wire This 
adaptation ol entional welding known as the 
ASTRACT. Rotating bands act as obturat projectil welded overlay rotating band proce The welded 
ilso are engraved by the barrel rifling to | t the spi / band has shown great promise ! listic tests, in tech- 
rovide tabilit n flight The conve ! mand 1 ‘ 
pr ' | nical feasibility and in econo lis many advantages 
irom a Diank whieh 1 vawed ints it prelor ex fin ft . . : 
of the projectile It depends upon a1 hond to +) place it in a competitive posit ith conventional 
stand the forces incident to firing A rn . thod bands and those f band nicl ire under develop- 
welding, has been developed. Band e che ed from ove ment These advantage ur LOlOWs 
deposits 1 directly on the projectile Ad tage in | No band ant required hich will (a) reduce 
Iklk0O horn conservation of meta i“ alr tron econo T 
I On nd onser r | and nor machining cost }, ive hand ate rial: and (ce) per- 
Welded bands have been applied to ur proj : 
various calibers Immediate ina ined ae re mit thin-wa led he vith increased explosive capacity 
met with welded overlay bands of copper The mi 4 Fusion bond replace nechanical interlock, 
heat required for braze elded bonds f ed pper 3 Favorable gd unio Dallisty performance 
has contributed to the f f thi ethod tI } Choice of erlay meta ind alloys, permitting 















ie Sere Speen ee An onservation 
} ‘ rré prot ‘ 

The | nert 2 teh ta re welding procs } erg fa re 5 I ight and ine pt ‘ pcninery needed for weld- 
this application. The basic process, | ) ing 
introducing an auxiliary wire » the ! halle Ir} ( Reduced labor cost 
mized penetration and dilution and great lecreased the 7 Fewe! operation 
ree re Ses: Se pee apnene om 8 Reduced handling ec 
weave bead technique r obta — " 
ee, were ¢ ol re v Lower tot product 

The welded band has favorabl ed Research and development on welded overlay rotating 
Frank W. Hussey Chis Metal J ne D Irving G. Betz bands has been i progre for five and one-half years 
Sn ne a weeeeee Habe, Pe > During this time, a vast amount of unpublished data 
Presented at the 1956 AWS Sprit fleeting Buff has been accumulated In this paper the authors 
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A B Cc A B Cc 


Sequence of operations for welded Sequence of operations for standard gilding 
overlay rotating band metal band 


1. Shot machined, A . Shot machined, A 

2. Overlay (alumisum bronze) deposited, B Band seat machined 

3. Overlay finish-machined into band, C Band seat knurled, B 
Band blank annealed and pickled 
Band blank swaged into bend seat, C 
Band finish-machined, D 


1 Comparison of conventional and welded overlay methods of banding 


% , ju ments in promoting satisfactory periormance ¢ 
rojectile The band serves as an obturator fo 


ummunition, following ignition of the prope lant, th 
by permitting the build-up of pressure for propu 
The rotating band also engages the rifling of the 


barrel and is engraved to impart spin to the project 


yy for stability along its trajectory. An exceptior 
wea ty 


‘ { engraved during manufacture. Finally, in separaté 


band of the recoilless rifle projectile which 


> = 

. ‘ ummunition and in separate loading ammunitior 
] " where the propelling harge and projec tile are sepa! 
* vA 
Sed 


units, the band fixes the forward position of the 


pt. 6 
+] = 
ce 

“ ? ectile when it is rammed “home” before firing 

i The conventional method of banding is the 


of an annealed and pr kled ring (band blank List 


ane 


made of copper or gilding metal—into an undercut 
knurled band seat. This provides a mechanical interlo 
between the band and the projectile. The welded ov 
lay rotating band, however, becomes an integral part 
the projectile because of the fusion bond This | 
vents the band from loosening or separating from tl 
projectile during its flight. The conventional 
velded overlay methods are compared in Fig. |! 

Che idea of welded overlay rotating bands was « 
ceived during experiments with the attachment 


windshields to armor-piercing shot (solid projectile 


Fig. 2 Laboratory setup for overlaying small caliber Difficulties associated with tack welding, using coa 

projectiles electrodes, led to a trial of the inert-gas metal-are (c 
sumable electrode) welding process. The quality of th 
velding beads and the ease of applying them to the sl 

attempt to summarize the unclassified information suggested the possibility that a single bead or sever 

which has been gathered overlapping beads could be machined into a rotat 

\ rotating band fulfills two and sometimes three re- band The feasibility of banding by welding 
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readily demonstrated l if ; at low and hig! 
velocities indicated the 1 rpulit velded overla' 


rotating bands 


Welding Processes, Equipment, and Techniques 


The development of welded overlay rotating band 
has centered around the inert-gas metal-are (consumable 
electrode process \ igie exception, hows 
initial evaluation of submerged re 
applying olt terrous lay The submerged are 
overlays were softer tha vhich have been deposited 
by the other process Phis paper however, dea ‘ 
tirely with the inert-gas mv ire (consumable electrode 
welding process 

The equipment which was employed fot 
and development consisted of welding head de 
for rotating the work, auxiliary wire feeder welding 
power sources flow meter the usual electrical metet 
and control and auxiliary equipm Che commet 

automats welding heads { ctory witl 
tain modifications The problems of “‘burn-back 
stubbing,”’ for instar required the installatiot 
overvoltage control and dynamic braking, respective 
for small caliber application vhich the sequence 
events was more critica ypical hora y equip 
ment used for overlay ile 
shown in Fig. 2 

The projectiles were modified lathes 
similar apparatus which als upported the welding 
head, auxiliary wire feeder, control pane et \ 
steady and de pe ndable means of rotating the work wa 
essential Chis was provided in a commercial motor 
controller which utilized an adjustable autotransiorme! 
to control the armature voltage of a d-c motor Stand 
velding powe! 


ard moto! generator set upplied the d-« 


sequence timers became a necessity tor 


work and were also found to » of value 


; 
overlaying for banding 


An important innovation in the basic welding process 
was the introduction of an auxiliary, nonelectrode, or 
“eold” wire into the ar Although the cold wire 
addition increased the rate ol depo ition, its principal 
1dvantage was its chilling effect upon the puddle. As 
the cold wire feed was increased, penetration and 
pickup decreased Che cold wire provided a means of 
introducing alloying elements, greatly reduced the time 
required for overlaying and had a pronounced effect in 
reducing cracking in ferrous overlay Che cold wire, 
however, was not a part of the electrical circuit 

The rotating bands o irtillery projectiles and on 
rocket motor bodies are usually wider than a stringer! 
bead deposited in a single revolutio Cherefore, con- 
tinuous and overlapping beads were depo ited in two 
or more revolutions, either by spiraling or by step-in 
dexing Spiraling was employed tor only a short time 
because of the extra metal required at ea h end of the 
piral This was followed by a step-inde xing procedure 
vhich was used exter ly for « rlaying Armco tron 
In this method, the rapidly indexed 
it the end of each re eave bead, how- 
ever, eventually displaced the other ethods of achiev- 


ng the desired width Phe overlay 


derived by step 
ndexing and by oscillating the welding head are 
hown in Fig. 3. The weave-bead technique greatly 
reduced the cost of equipment since it was cheaper to 
scillate the welding head than to provide mechanisms 
for indexing The weave bead resulted in more uni- 
form hardnesses, reduced penetration, and provided 
hetter bead contours for tl ipplication 

It was necessary in many insta to cool the pro- 
ectile during the welding operatio Chis was done in 
order to preserve the mechanical properties of the 
projec tiles and to minimize penetration particularly in 
verlaying thin-walled shel The cooling of shell 
hollow projectile ompli hed by Ih 
ecting either air o1 iter into the shell cavity while 


Fig. 3 Comparison of step-indexing and weave-bead techniques 


STEP INDEXING 


WEAVE BEAD 
(OSCILLATED) 





welding \ tubular device was inserted in the shell, 
either manually or mechanically, through a hollow tail 
The cooling of 
These 


vere sometimes overlayed with the lower one-third ol 


stock which also provided for drainage 


solid projectiles presented a greater problem 


the projectile immersed in water 

Phe positions of the electrode and cold wire with re- 
spect to the projectile significantly affected the results, 
as shown in Fig. 4. When the are was located toward 
the top, the deposit, was too high, severely peaked and 
tended to be undercut. The location of the are too far 
downhill caused the loss of control of the puddle and 
runoff, The optimum position for the are was as far 
downhill as possible, consistent with the maintenance 
of control, The cold wire guide was placed as close as 
possible to the shell and slanted upward a few degrees 
«> that the wire was in line with the eleetrode and 
nearly tangent to the projectile. The welding head was 
tilted about 10 deg from the vertical, as shown in Fig 


! 
Filler Metals 
General 

The filler metals used in the initial tests were the 
readily available varieties of copper, silicon bronze, 
The bands de- 


rived from these overlays varied greatly in hardness 


aluminum bronze and unalloyed iron 


but all funetioned satisfactorily in preliminary firing 
tests. It was intended to exploit the nonferrous mate- 
rials because of their adaptability to welding and their 
similarity to conventional band materials. The pros 
pect ol conserving copper, however, aroused great hh 
terest in the overlayed iron band, The initial program 
was devoted, therefore, to the development of a welded 
iron overlayed rotating band for the 105-mm MI 


howitzer shell 


Iron Filler Metal 

A ready source of practically unalloyed iron fillet 
metal was Armco iron. This was available in wire 
form with a flash coating of copper. This filler metal 
containing 0.020, C and 0.04% Mn was deposited on 
forged SAKE 1050 steel shells 
overlay resembled an SAK 1015 steel due to the pickup 


The resulting ferrous 


of carbon and manganese from the base metal 


at of tee 

© enteace 

€ ortemce oF 
—_<a om 


*® OF @TLO B£a0 
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‘6S CORMECT 
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Fig. 4. Effect of Welding position on bead contour 
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Che hardness of the first ferrous bands, at Rockwe 
B 85-90, was approximately double that of the 
This hard ess 
was reflected in extremely high engraving pressures 
during static tests. It was evident that a softer ds 


ventional swaged gilding metal bands 


posit was essential and that the band might have to 


Through refinements in welding and 


redesigned. 
induction annealing the overlay, it was possible with 
these earlier procedures to fabricate a welded ferrou 
band with a hardness of Ry 70-72 

Fluorescent penetrant inspection of the first fer 
These did not ext 
to the base metal and did not affect the functioning of 
the shell 


sidered a major deterrent to the acceptability of these 


overlays revealed fine cracks. 
The existence of cracks, however, wa 


overlays and a great effort was made to eliminate them 
Finally, the use of a “cold”’ or nonelectrode wire, t 
gether with the electrode, was found very effective 
reducing cracking. The cold wire permitted higher 
currents and wire feeds and greatly reduced the weld 
It also effectively reduced the need for 
The 105-mm 
MI band initially required five continuous and over 
With the ad 


vent of the “cold wire” technique, the number of beads 


ing time 
terior cooling of the shell during welding 


lapping beads to get the 1'/, in. width 


was decreased from five to four, and finally to three 
rhe time for overlaying was concurrently reduced from 
five minutes to one minute and twenty seconds 

Spatter from the welding are was a constant 
of annoyance and an obstacle to production 
adhered to the shell and accumulated in the weld 
nozzle, which was tapered internally and polished 
fine emery cloth to decrease adhesion and to simplify 
removal of the spatter. An atmosphere of helium gas 
was found to be more effective than either argon or the 
few gas mixtures that were tried for the stringer bead 
using plain Armeo iron 

The weave-bead technique further improved thy 
ferrous overlay by prov iding an even contour and mor‘ 
uniform hardness. When employed with an aluminum 
coated cold wire, this procedure greatly reduced the 
porosity in ferrous overlays. Spatter was minimized 
by using the aluminum-coated cold wire with 
emissive-coated electrode in a shield of argon. The 
emissive coating Was a current-conducting agent that 
improved metal transfer and are characteristics. ‘Th 
aluminum coating effectively deoxidized the molt 
weld metal 

\ significant improvement in the iron overlay 
Weave beads 


were applied on 90-mm shell, using two emissive-coated 


made with the a-c series are technique 
electrodes along with two aluminum-coated cold 
wires. The ferrous overlays applied with this method 
were free from cracks and porosity, and weld spatter 
vas virtually eliminated. The as-welded hardne 
Rockwell B 70-73 was lowered by induction annea 
to Rpg 60 to 65 and could be further reduced if the sh 
were heat treated after welding. The reduced penetra 
tion provided an overlay resembling SAE 1008 to 1010 


steel A shield of argon gas was employed 
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Copper-Alloy Filler Metals 
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J idl 
ife of the g 
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tra 


Creneral uncertaint rm 


of the ferro 


delaved the icceptance Major 


de elopme etiort Was ferred 


in order to meet an urg 


illed ste projectile 
In applying copper-a 

establish 

ol 


a braze-welded bond ith a minis 
Lhe effect 


shown in 


um pick] 
the hardness of 


This ¢ 


from the results of tests on 30-mm she ly 


iron ol ron of eoppel 


overlays Fig. 5 urve was derived 


‘WwW OT It 


lf 


hardness of overlays, it wa imendes 
that iron be kept below 1% 


! required, should He achie ed ry 


effect on the 


recon 


(;reater hardnesses 


ana 


strengths, | alloy fille 
The 
ol 


wire so that the ar 


controlling the 
ed 


pi 


metals cold wire was essential in 


amount iron pickup. It was start before the 


electrode ¢ did not in entirely 
the 


whi h wi 


projectile This minimized the deeper penetratio 


previously experienced it the ta 


weld 
The 

to be unsatisfactory with the copper alloy 

be 


greatly al 


application of singie © eriapping bead 


The high he i! 
ds, con pared 
fected the 


conduc tivity ol the ‘* 


steel projectile welding conditior 


for subsequent passes which were to overlap those pr 


Higher 


quired and penetration 


eurrent den itive were re 


The widtl 


viously applied 


is hard to avoid 


was best achieved, therefore, by oscillating the welding 


head. For 


verlay two 


2in. W * It Was necessary ti 
heads 


joined by overlapping but 


hands ove! 


0 or more weave were not 


readily 
single stringer beads 
have 


copper! ill 


Rotating bands normally, rela 


The 
come closest to providi g the best head 


have 


wide sectional contour 

application in that they better 
characteristics than iro 
V etal 
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amount of oxygen in the argon provided the same 
advantages as with copper 

iluminum Bronzea. Welded rotating bands were 
also derived from overlays of the iron-free 5 and 9°% 
aluminum bronzes. The latter had an overlay hard- 
ness of about Ry, 70. These overlays were safely 
heat treated after welding when desired. Application 
of the 9% alloy was improved in some instances by the 
addition of 0.5% oxygen to the argon. The 5% alloy 
however, responded best with a shield of pure argon 

Gilding Metal 


for conventional rotating bands is “gilding metal,” 


One of the materials commonly used 


which, in ordnance, is an alloy of 90% copper and 10% 
zine. It was desirable, of course, to try to duplicate 
this composition in a welded overlay band. This im- 
posed problems, however, since a copper-zine alloy 
electrode loses much of its zine in the welding arc. Also 
the fumes from vaporized zinc may be very annoying 
and sickening. A satisfactory method was found 
however, for applying overlays of gilding metal. A 
copper electrode was employed along with an 80/20 
The 90/10 copper-zine 
alloy was formed in the weld puddle and very little loss 


copper-zine alloy cold wire 


or fuming of zinc was encountered 


Base Metal 


Many types of steels have been used for the projectiles 
which have been overlayed. These include low- and 
medjum-carbon steels, leaded medium-carbon steel, 
resulfurized free-cutting steels of low- and medium- 
carbon content, and high-alloy steels with quite high 
carbon contents. The projectiles ranged in size from 
caliber 0.50 ('/> in. diam) to 280 mm (11 in. diam) 
Most of the development has been with shell (hollow 
projectiles) although welded rotating bands have been 
applied to some shot (solid projectiles). The process 
is more adaptable to shell since they are readily cooled, 
if necessary, by internal jets of air or water. Only 
hollow projectiles have been in production with welded 
overlay rotating bands 

The standard artillery heavy-walled shell are usually 
shaped by hot forging and are commonly made of SAE 
1050 steel. The shell are heat treated to either 65,000 
or 85,000 psi yield strength, depending upon the applica- 
tion. During development, over 15,000 of such shell 
have been overlayed in the heat-treated and finish 
machined condition. The mechanical properties of the 
wall beneath the overlay were maintained within 
specification limits. Cooling was gradually diminished 
and finally discontinued, in many cases, as the welding 
procedures were improved 

In shell formed by cold extrusion, the strength re 
quired in the side wall is usually obtained by cold work- 
ing the steel. Before specifying welded overlay rotating 
bands, it was necessary to allay concern regarding any 
detrimental effects of the welding heat on the mechan- 
ical properties of the base metal. A series of tests was 
conducted on the 75-mm cold extruded shell in order to 
determine if welded bands were feasible 


The heat-affected zone caused by overlaying a copper 
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alloy on the cold extruded shell did not exceed the dept! 
required for the conventional band seat. It was found 
also, that there was no significant difference between the 
strength of the metal beneath the conventional band 
seat and that of the same region of the overlayed she 
as normally checked for specification purposes. | 
thermore, the over-all strength of the side wall was 
significantly greater for shell with overlayed rotating 
bands. It was concluded, therefore, that sh« vith 
velded overlay bands had definite advantage 

The welded copper overlay rotating band has 
accepted for the 30-mm HE (high explosive) she 
has been used extensively on the thick-walled pract 
hell. Various types of steel have been used for thes 
development items. Practice shell are inert-loaded and 
have no critical strength requirements. They have 
been machined from SAE 1117 and 1137 resulfurized 
steel bar stock. The thin-walled HE shell have been 
made in large quantities by machining from SAKE 
1140 and SAE 1041 leaded steel. An SAE 1035 steel 
has been employed in the development of a cold eo 
truded shell 
applied to all of these steels. 


Welded copper overlays have been 
There were differences 
the intergranular penetration of copper and in the 
appearance of micro-cracks which followed the grai 
boundaries. Although these did not affect the norma 
functioning, extensive tests were initiated to determine 
the reasons for inconsistencies and to attempt to elin 
inate or to minimize this micro-cracking 

Welded copper overlay bands have been affective 
used in developing medium-carbon and high-alloy stee 
shot. It was necessary, at first, to cool these projectiles 
by immersing the lower one-third in a trough of running 
water during the welding. Cooling was discontinued 
at a later date. All of the shot were heat-treated afte: 
welding 


Chose projectiles which are normally heat-treated 


should be given the treatment after welding, since the 


heat-affected zone is erased and residual stresses result 
ing from welding are relieved. It was necessary, how 
ever, in this development to use shell which were heat 
treated and finish machined. The heat-affected zon 
caused by welding was not detrimental to these o1 


other projectiles tested in the as-welded conditior 


Ballistic Considerations 


The application of overlays for rotating bands | 
duced variables and features that had not been a: 
ciated with conventional banding. Consequently, b 
design and ballistic studies were essential to the dé 
velopment and these paralleled the welding activities 

\ principal deterrent in the use of welded band 
projectiles has been the fear of increased gun wear du 
to higher band pressures (radial pressures exerted 
barrel). The elimination of the band seat in the over 
lay application reduced the amount of soft material 
available for cushioning. Consequently, the band pre 
sure would be expected to increase for a given mate! 
and design 


This characteristic was noted in a push t 
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consisted of forcing tine projes 


gun barrel containing the 


THO she ith 


is found that the 


rorcing 


1 


the 75-mn the cor 


design it welded v 
produced somewhat higher radial band 
the first 31 did the col 


metal band. Higher pressure 


of travel thar 


ALSO OC¢ rreqd 


layed 5 and 9°, aluminum bronzes, si 


iron. The highest band pressures were 


the 9% aluminum bronz It 
the 


QO\ erlayed 


that band pressures recorded 


hands were equivalent to 
tained with the conventional] bands even though no ba 


This vu 


indication, therefore, that welded copper bands 


fy» 


seat was used for the welds d bands a def 


seats could be directly substituted for the conventior 
band in many applications 

In a number of different types ol shel there is mo 
band material beneath the gun land than COl 
the band 


sistent with the shell and gun design 


necessary to permit lowest pre 


\ though th 


ures 


veTe sor 


band pressures with other overlay materia 


what higher than with the “swaged in” band, it is qu 


possible that equivalent band pressures could be « 


Wi they ) erlayed I! 


The depth of the seat 


tained with these materials were 


would 


shallow seat 


The machining of such a 


pending on the material 


1 


would not he so extensive or ¢o tly aS that 


knurled seat needed for conventional band 


In certain instances, an alternate or 


y iowe! band pre il 


The influer 


included 


method for promoting 
to redesign the band eontoulr 


fied band designs, which 


grooves was observed during initial 


ron band 


Performance of Welded Ferrous Bands 
Band Design 


ly applications of 
hard 


test 


In eat velded iror 


the overlay vere quit appro» 
0 Stati 


dicated that 


engraving push ft 


solter deposit vere nece 


eonventiona band hich contaimed 


relief groove should be redesigned to 


material and proces Several modified 
evaluated subsequent firing tests 
two cannelure reduced the 
the interior of the barre 
that experienced vith 
ballistic pet t round 


As the re in 


annealing 


OrmMancee 


Vi lding 


ness of these band 


Gun Erosion 


\ two-canneiure cle y ci eloped t 


iouslv mentioned was selected for a 10.000 rou 


to establish the influence of we ded terrou ry 


The experimenta ’ vere fired 


gin Weal 


rate through 1 gui tube that ‘ 


rapid 


stabilized at the begin gy of the test 


At GUsT 


} 


ol the deer 


wit! cit 


idered 
con 


Doses, Al equal Was fired 
UITANCOUSLY In a 


After firing 5000 each 


trol rounds 


tal and con- 


the tube the 


projectiles 
vith ferrous bands sh« vear near the 
roreing cone The yeu! i ns lo! oth tubes, how- 
ever, were 


As the 


ili Weal 


test continued in the rate of 
Chis was 
the 


from 


occurred 


partictuariy notices hat forward of 


iencement of rifling ‘ nate 24 in 


om 


the breech face air en I j by the welded 


ng the tube and 


iron band became 


from 35 in. from the there was little 


r no difference bet 
5H000 i! 1 | i part 


Unlike the of the test, 


the the test 


vere painted Ann dia t of se 


welded iron bat I | ) nail ol 
eral hundred 
rounds had shown mn paint would in- 
Cherefore, the 


fluence the pertormal 
velded 


isual masking operat 


ferrous band eliminate 
nt any possible 
corrosion during chipping d storag It is possible, 
i contributing 
econd half of 


tunate in view 


however, that the pa 
factor in accelerating t i! y ite 
the erosion test I} ng \N unto 
of the results 

The welded ferrou nd | ured for the wear 


test, were considered more abi e than gilding metal 
bands, It wa gun 


experienced from ded | | id not affect the 


reported, hho mt the wear 


vecuracy of these rou 


ed that pe not obtained 


' 


vith the ferrous ba with the a-c 


eres are technique l I ited electrodes 


ind aluminum-coated auxiliar provided ferrous 
‘) erlays h have been 


fired 


ippreciabls 


Chis improve: t could 1 ease gun wear, 


Fragmentation 
Several 105 ju ( overlayed and 
tiled ferrou 
The 
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Lest lest Vel i] ] ‘ as not known 
the shell wall 
ize distri- 
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heteroge 
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nd quant t rirag I i partich 
oded it Lior and 
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eparate ed with con- 
entional gilding slightly re 
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ad wed the number ¢ 
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rimentai .O othe vere noted 
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MACHINED 


Fig.7 Welded copper overlay rotating band on 30 mm HE thin-walled shell 


graded into three groups of ten ea h from good to hortunate ly, this information could not 
extremely porous This band contour was selected reduced to radial band pressures 
because it was believed to be more sensitive to any . 
porous region Application 

The shell were randomized and fired. Standard Ordnance Acceptance 
rounds were included in the test for control purposes Chere has been increasing interest in and accept 


Che performance of the test rounds was considered of welded overlay rotating bands for ordnance ar 


satisfactory \ statistical analysis of the firing data tion during the past year. The welded copper band 


howed no significant difference between porous and required or listed as an alternate for at least 


nonporous band ent experimental shells and rocket motor bodies 


ral ae ' " S ‘ lar] 2m 

Performance of Welded Nonferrous Bands eral of these components, particularly 30-m 
, illed (Fig. 7) and heavy-walled shells, are bei 
Che 105-mm shell continued to be used extensively, ; 
in large numbers by industrial manufacture 
during the investigation of nonferrous overlayed bands ; 
tensive firing tests have been conducted with product 

\ firing test was conducted to evaluate the performance : f 20 hell t ; ‘ . 
lots of. mim sne oO investigate various aspects ol 

of the various copper base materials being explored 
weapon. It is understood that the functioning of 

for overlay band appli ations Several hundred round ‘ : 
overlayed band is satisfactory and that no band prol 
equipped with welded coppel silicon bronze and alu ; 
lem exists, if proper welding conditions are maint 
minum bronze bands were fired in new and worn gur ry ‘| te | 
w? other components eimng manulactured 
tubes, Shell with bands of each material were fired as lded ; " ey 6 , ft 
. welded copper bands include two types of thi 
a group. Standard rounds were fired before and after till PI til 170 _ 
artinery projectiies and ¢U-limM And 2.4 0°1Tn, TOCKE 
each experimental group for comparison t whict adie t] tal 
. of which are currently experimental! 

lhe recorded data, including velocity, chamber pres 


sure, range and deflection, were statistically treated Acceptance of Copper 

There was no significant difference observed im any Che use of copper! for these items was a nor! 
phase of the test between overlayed materials and the transition from conventional banding pract 
swaged gilding metal The velocity spread of all test overlaying Although several of the aforement 
rounds fell within the range of the control rounds projectiles may not have reached their present 


Strain data also were recorded for the tubes but, un of development without incorporating the welded band 
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it would have been premature to immediately accept a 
handing material that had been heretofore unknown to 
banding technology. When the requirement for a 
velded band was established, the application of 

gilding metal overlay had not been explored Addi 
tional information was needed on the weldability and 
performance of the bronzes, and the use of iron wa 
deferred because of its questionable effect on gun life 
Che weldability of copper, however, had been reason 
ably established. Copper was an accepted material 
for conventional banding applications in Naval Ord 
nance and appeared to be the most likely substitute for 
gilding metal wherever an immediate need for welded 


bands existed 4 severe reduction in gun life was be 


lieved to be remote in view of the ductility and the low 


hardness of the coppel deposit 

For these reasons, copper was also used in preliminary 
feasibility studies conducted at the Frankford Arsenal 
\ typical example was the application of welded cop 
‘| hese 


bourrelets centered the rocket in the bore while traveling 


per bourrelets to 4.5-in. rocket motor bodies 


through the launcher and were not intended to serve 
as rotating bands The investigation demonstrated 
what might be done with welded overlays on thin 
tubular steel without serious distortion or degradation 
ol properties 

Similar studies were conducted using copper with 


280-mm test slugs and 20- and 120-mm shot 


New Developments 


New possibilities for welded bands have continually 


developed. One type of 20-mm shot recently presented 
in interesting application for overlay banding rh 
projectile, equipped with a conventional band, has an 
idapter or sleeve around its forward section, which 
mechanically bonded to the shot body by for: Ing it ove! 
he knurled surface of the shot Malfunctioning ha 
heen experienced with this shot because of failure of the 
Wdaptor to maintain its proper orientation with the shot 
body during loading operations A feasibility study 
as conducted to determine the applic ability of a welded 
copper overlay band rhe projectile was redesigned 
© that the overlay would serve the dual purpose of 
ttaching the adaptor to the shot body and providing 
material for a rotating band as shown in Fig. 8 Phe 
results of tests showed that projectiles equipped with 
verlays had a greater bonding strength between the 
daptor and the shot body than the con 
projet tile Furthermore, the advantages of a1 
hand would be realized 
\ program has been initiated for the deve opmet 
elded bands for several types of 20-mm hell | 
has been experienced with the conventional band 
these projectiles. Since this separation has not or 
eurred with welded bands, this method of fabricatio 
vould be the ideal solution. The progran include 
study of copper and 5 and 9% aluminum bronze for 
verlay band Welding techniques will be developed 
ind the need for or desirability of hea 
Firing te 


velding will be investigated 
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periormance and gun wear are pial ned which should in- 


dicate the most suitable ban r" rial for the shells 


Fig. 8 Sections of 20-mm projectiles with sleeve adapters 
illustrating advantages of welded overlay process 
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COMPARATIVE PROPERTIES OF ELECTRODES 
FOR ARC WELDING AUSTENITIC MANGANESE 
STEELS 


Comparative lests show 
thal there are significant 
quantitative differences 
in the properties of four 
basic types of materials 
commonly used for the 
fabrication or build-up 
of austenitic manganese 


sleels 


BY 
W.L. LUTES AND H. F. REID, JR. 


Wear-life of earth-moving equipment can be extended greatly by the application of 
arc welding 


SUMMARY Four basic t pes embracing seven grades of cor Introduction 


mercial materials recommended for fabrication or build up of a , 
The use of austenitic manganese steels ha 
base for hard-surfacing overlays on austenitic-manganese stee! 

> — " > ‘ ‘ 
were tested and found to be less interchangeable than indicated teadily since their discovery by Robert Hadfield lat: 
by normal field image Keach type ol weld metal had specific in the 19th Century Today, austenitic manga 


vivantages and limitations. Variations in properties of the in teel has earned the reputation of being a ‘“‘cure-a 
‘ di deposit rgested the vd fe eater « » in selecting 
lividual ley iggested the need for greater ure in selecting ipplications where punished parts represent an 
the beat alloy for a specific application . 
trial wear problem. Inherent toughness, work harce 
Hest results were obtained using weld metal deposited hw the 
' ing characteristics and excellent resistance t 
chromium-manganese or the composite nmi kel-manganese ele 


troce rhe inherent strength and toughness of these deposit types ol abrasive wear combine to make au 
suggested that cither of these two electrodes might be used f inganese steels truly one of the toughest steels | 


both the fabrication and surfacing of manganese steel Welded fabrication and reclamation have 
etna deposited by o- — nickel arene hac portant factors in the increased use of austeniti: 
initia iardness eld strength and ultimate tensile strengt! . » . 
conedh ele to thasn aff the 7 sod manganese deposit - ¢ steels A number of different types ol 
In general, weld metal deposited by tubular-type nickel illoys have been developed to fabricate and bi 
molybdenum-manganese electrodes had the same general proper sustenitic manganese steels. These alloys differ 
ties as electrodes employing the corresponding modified Hadfield vith respect to chemical composition, mechanica 
manganese steel as the core wire ert ind initial pure hase price, At times, considet 
W. L. Lutes is Manager, Hard Surfacing Department, and H. F. Reid, Jr onfusion has been caused by the apparentl) 


in Manager, Technical Service Division, The McKay Co., Pitteburgh, Pa differences in the properties and chemical anal 


Presented at the 1956 AWS National Spring Meeting in Buffalo, N. ' . 
May 7-11 ' . : uch materials recommended for the same appicy 
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Chromium-Manganese Weld Deposit—Composition 3 
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Fig. | Preparation of tensile and plastic 


specimens 


Fig. 2 Preparation of ASTM Charpy V-notch 


specimens 
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Fig. 3. Mechanical 
specimens 
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Nickel-Manganese Weld Deposits— 
Compositions 1A, IB and 1C 
The introduction of nickel-manganese elect: 
the late 1920's provided the first important impet 
the development of the mass welding of mang 
steels. The most important role of the nickel addit 
is to maintain the tensile strength of manganes 
in which the carbon content was lowered to 
carbide-precipitation-embrittlement.* Throughout 
years, bare and coated nickel-manganese electrodes | 
been the major electrodes used to join or build up 
manganese steel parts. Bare nickel-manganes 
trodes currently are available either as drawn wire o1 
tubular material. Coated nickel-manganese electrod: 
may be coated alloy wire, coated tubular material o 
composite electrodes, Compositions 1B, IC or IA 
respectively 
Deposits of this type provide tough, wear-resistant 
surfaces at minimum initial material cost with Con 
positions 1A and IC offering the greatest economic ad 
vantages. The over-all mechanical properties of a 
nickel-manganese deposit have proved to be adequat: 
for many applications. Deposits of this type may ly 
eut or shaped with an oxyacetylene torch 
The disadvantages of a nickel-manganese type ci 
posit are related directly to the mechanical properti 
of the deposit, and will be discussed in detail in subse 
quent paragraphs 
Molybdenum-Manganese Weld Deposits— 
Compositions 2A and 2B 
Che molybdenum-manganese alloy was introduc 
during the nickel shortage days of World War II a 
substitute for the nickel-manganese material. Expet 
ence showed that 1°) of molybdenum could be substi 
tuted successfully for the nickel content of the ni 
manganese alloy. The mechanical properties of th 
resulting alloy were equal, if not slightly superior, t 
those of nickel-manganese material of the same carbo! 
content Molybdenum-manganese electrodes, | 
positions 2A and 2B, now are available in most 
same forms as the nickel-manganese electrodes 
Color match was a distinctive advantags 
molybdenum alloy Other types ol weld metal fr 
quently developed lusters that were more reflect 
than the base metal. Under similar conditions, repau 
made with molybdenum-manganese materials matcly 
the color of the base material and passed unnoticed 
Compositions 2A and 2B cost about the same a 
nickel-manganese counterparts and may be flame 
successfully 
Other advantages and disadvantages of the 
denum-manganese deposited will be pointed out 
comparison of the mechanical properties of the 


t\ pes ol deposit 


Experimental Work 


ests were conducted to determine the propertie 
we ld metal deposited by seven commercial mat 
recommended for use with 12-14°7 manganes« 


These tests included conventional tests for mea 
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ultimate tensile strength, ductil 
Special tests were employed to 
susceptibility of the individual alloys t 
plastic deformation under impact 

Welded or all-weld-metal specimens 
these tests instead of cast specimens 
many previous investigators. Bulk of 
on materials of this type utilized cast 
means of limiting the number of potentia 
of obtaining basic information on the prope! 
individual alloys It was felt that welded ar 
metal specimens would provide data 
closely to normal consumer usage of n 
type 
Preparation of Test Specimens 

All-weld-metal tensile specimens were prepared fror 
the groove welds as shown in Fig. 1. The beveled edgs 
of each plate was overlayed with a single layer of the 
material to be tested prior to assembly. Portions of the 
groove weld were machined to make the Cal sper 
mens used to evaluate work-hardening 
deformation characteristics. harpy V-no 
specimens were cut transverse to the direct 
ing as shown in Fig. 2 

All welds, except those made using Compositior 
were made in the downhand position without the 


special welding techniques. In this latter case 


results were obtained by welding vertically-up with the 


assembly inclined about 30 deg from the perpe ndicular 


inder these conditions, the shelf-welding tech: 


employing a long are and large weld pool proved 
most satisiactory 

All welds were made using e-in. COI 
trodes and reverse polarity, direct current Welding 
amperage was adjusted to provide optimum operating 
conditions for each type of eles trode 
were made under conditions a ithined i AWS 


Sper ification A298-551 


Mechanical Properties 

The results of testing a series of all 
specimens are summarized in Fig. 3 

The chromium-manganese deposit 
proved the strongest material tested. In g 
netal deposited by the chromium-bearing 
higher vield and ultimate tensile strength 
of the chromium-free deposits The composite 
manganese de posit, Composition | A, was the except 
to this general observation. The tensile strength of th 
latter material was of the same general magnitude 
that of the chromium-bearing alloys and more thar 
higher than the tensile strength of any other 
chromium-free weld deposits tested Duetility 
weld metal was appreciably greater than thi 
other of the materials tested. ‘These propert 
position 1A compared favorably with thi 
manganese castings after toughening and 
treatment 

The yield a 


allovs tested 
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Fig. 4 Charpy impact test values 
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of the remainder of the welded specimens. All | 
strength of about 15-20 ft-lb at zero with the 
dropping off to 5-10 ft-lb at — 100° F 

ae Crack Resistance 

ia Crack resistance of an alloy is a property that is dif 


NTC 
VIUCN 


| 
peed 


+4 ficult to define and equally difficult to measure i he 


HARPY VAN 


general term may have a multitude of definitio 


\ 


‘Tests for cracking have not been standardized to the 


; 
za | 
iene —_ ‘| point where results are accepted and understood as 
' | 


S 





aers 


NU 


the case of a hardness reading. A number of cracking 


tests have been developed and used lor sper ihe studies 


| 
| 
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; + + 
MANGANESE 
WIRE) 18 





POU 


eloped at The McKay Company for use as a quality 


i rhe crack test used for this study originally was de 


coutrol test for individual lots of armor-welding ele: 
MOLY BDENUM-MANGANESI trodes. A modified version of the control test late: 
ne (ALLOY WIRE)2A adopted as a standard requirement for qualification 
MOLY 6BDET NUM . armor welding electrodes.’ The test proved so sensitive 


7“ MANG ANESE:?28) ' : 
Bu AR EOE) to minor variations in composition of the weld deposit 


~Ti CHOOT 
* ’ 
We 


that its use was extended to more general studies of 


weld metal and weld metal cracking 

The test, shown schematically in Fig. 6, consists of a 
NIC KE i | Th ~ thin layer of weld metal deposited under rigidly con 
MANGANESE 7 ant aiTyPE id 1 trolled conditions in a restrained double V joint. The 
‘ 100 50 0 SO 10 o 150 relative crack resistance of an alloy is estimated by the 


TEMPERATURE, 











IMPACT STF 


percent of the total length of the weld that does not 
Fig. 5 Comparison of the impact resistance of weld metal crack. Figure 7 shows a cutaway view of the test 
deposited tubular vs. alloy wire type electrodes assembly and typical test specimen 

rhe seven weld metals being evaluated wer 
jected to this crack test with typical results as show: 
in Fig. 8. Compositions 1A and 3 deposits were crack 
Tree The crack resistance of these deposits was rated 
equal to that of welds made under similar conditio 
using armor-welding electrodes or some of the 
crack-resistant grades of stainless-steel electrode 
[ype 312 or Type 349. Welds made using each of th 


Fig. 6 Schematic view of crack test 


the impact strength of Composition 1B was consider- 
ably greater than that of the Composition 1C, although 
the materials were of the same general analysis. In 
view of the limited number of tests of weld metal de- 
posited by tubular electrodes, additional testing will be 
necessary to explain this difference 
With the exception of Compositions 1A and 1B, 
there was little to choose between the impact strength Fig. 7 Cutaway view of crack test 
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Typical crack resistances 


other electrodes evaluated the 


this latter 


beng cracked almost 
entire length of the deposit 
group ot 


recommended for high-stress applications such as the 


On this basis 


five commercial electrodes would not be 


welding of dissimilar metals or the fabrication of hea 


sections 
Work Hardening and Plastic Deformation 


Ability to work harden and 


CXCEBSIVE plastic deformation are two of the most i 


at the ime time. re 


portant properties of any material for the welding of 


12 14°, manganese stee! Such steel and weld de 
posits must be capable of work hardening on the surface 


and yet retain a resilient, impact-resistant structure 


throughout the mass of the material. Work hardening 
ft the 
It is desirable that 


results from plastic deformation « surface under 
sul 
de 
Che 


would 


the force of repeated impacts 


face hardening develop quickly without excessive 
formation of the original shape of the 
would he 


the surface and deform onl) 


deposit 


ideal material, therefore which 


one 


work harden rapidly or 


slightly under the impacts needed to develop this hard 


ness 


Work-hardening characteristics of the 


AQTIOUS BLO" 


were evaluated using the evlindrical all-weld-meta 


specimen shown previously in Fig. | Che specimer 


o that the tip 


was mounted rigidly as shown in Fig. 9 


formed an anvil for a free-falling hammer Che tip of 
the all-weld-metal specimen was struck with a force of 
25 ft-lb ata rate of 75 impacts per minute Periodical] 

the calibrated specimen was removed from the equip 
The differ 


ence in length was taken as a measure of the amount of 


ment and the over-all length remeasured 
plastic flow occurring under the conditions and duratior 
ol testing 

tate of work hardening 


the hardness of the tip of the plasti flow 


was determined by plottir uv 


per 


men a 
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Fig Work-hardening characteristics 


Wiis 


The 


and 


ubjec ted to an increa ing number of impacts, 
ol lable 
in Fig. 10 

In the as-welded condition, ¢ 
the Molybade 


posits were slightly harder than 


resuits these tests are ummarized i 2 


‘3 and 4 had 


Manganese 


oti 


highest hardnes num de- 


their nickel-manganese 

counterparts. Compcsition LA was the softest material 

tested 
After the 


position of the four ba 


first te ts, the relative 


Ith pp 


Hin 


terial in order of 


decreasing hardnes Va molybdenum-manganese, 


2) nickel-manganese and in-manganese and 


chromium-nickel 


Hardness of weld metal de posited by Composition 2A 


electrodes rose rapidly LO its 


maximum hardness and 


was unaffected by continued testing 


There were no 


significant differences in the work hardening character 


IA, 1B, 1C and 2B. They fol- 


IStics of Compositions 


of Electrodes 


1@8 


781 








Table 2-—Work-Hardening Characteristics 


Rapid determination From deformatior 
1s Work Initial 
leposited, hardened, hardness, 
Re* Brinellt 


f ‘om position 
Vo General type Brinell 
1A Composite nickel-manganese 140 32 231 
1K Nickel-manganese (alloy wire) 143 30 207 
1c Nickel-manganese (tubular type ) 143 30 224 
2A Molybdenum-manganese (alloy wire ) 179 40) 265 
26 Molybdenum-manganese (tubular type 174 i} 255 
(hromium-manganese 


104 37 205 
4 Chromium-nickel 


77 


1658 aid 





* Measured at the center of the Brinell impression 
t Difference between these values and those in Column 1 probably 
Valuew were converted from Re readings 


reflect the extent of work hardening that occurred during machining 


lowed the pattern established by Composition 2A, metallographically to determine the effects on the stru 


although the values consistently were slightly lower ture of the individual alloys. 
The chromium-bearing alloys, Compositions 3 and 4, ence between the structure of the chromium-beari: 
work hardened more slowly under the conditions of 
testing than either nickel-manganese or molybdenum- in Fig. 11 
After 7500 impacts, hardness of manganese deposits were characteristics of structu 
normally associated with severely cold-worked maté 


There was a sharp differ 


ao 


alloys and that of the chromium-free materials as sho 
Structure of the nickel- and molybdenum 


manganese deposits 
the chromium-bearing materials exceeded slightly hard- 


ness of the nickel-manganese deposits. The chromium- In contrast, the chromium-manganese deposit sho 


hearing materials continued to work harden slowly only limited evidence of cold working. The lac! 


throughout the duration of this series of tests. In other, cold working and continued progressive harde: 


more extended tests, hardness of the chromium-bearing under prolonged testing of the chromium-bea: 
compositions exceeded 50 Re after 100,000 impacts and compositions suggest that the impact force of 25 ft 


appeared to be still rising slowly was not adequate to develop fully the work-harde 


At the conclusion of the 32,500 impacts, the work- potentialities of the chromium-bearing materials 


hardened tip of each of the specimens was examined Che effects of repeated impacts on the length ot 


NICKEL- MOLYBDENUM- CHROMIUM- 
MANGANESE MANGANESE MANGANESE 
500 x 500 x 500K 


Typical weld-metal structures after testing 
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weld-metal specimens are summarized 
four basic types of weld metai differed 
ibility to resist plastic deformation 
conditions in the basis of decreasing 
alloy tv pe ere ated in the follow 
chromium-manganese, (2) chromiur 
denum-manganese and (4) mi 

The relative position of the ' of mater 
in this lis va identical to pres vhen the 
alloys were isted in the “1 ! ol ! ) Vie 
strength High vield strength alway iccompanier 
by low plastic deformatior 

In all tests, 80 to 90° of the total det lation 
curred during the initial minutes of sting, probal 


coincidental with the first harp rise i 


Discussion of Results 


Results of this series of comparative tests ¢ mpha iA Fig 12 Effect of repeated impact on length of test speci- 

a number of significant quantitative differences in the mens 
properties of tour basi types ol materials common 
used for the fabrication or build-up of austenit 
ale intage the chromiun i i illoy has minor 
manganese steels. The magnitude of these difference 
defects which may im Majo portance in 4@ 
apparently are unappreciated by many as the materia : 
peciiic application 


Based on the se dat j ) IA and 3 elec- 


trodes appear the be genel purpose fabrication 


are sold competitively and used interchangeably 
These results emphasize the need for additional pub 


lished fundamental data on the relationship of chemica my: 
and build up, becaus t! \ leposit combined 
composition of weld deposits to the properties of the 
trength, ductility ar 

various types of material This appeal to be tru ; 
é ; At zero and subz Composition LA 
partr ularly in the case of nickel-manganese . 
. deposits are the prefe 
molybdenum-manganese weld deposit Such : , 
If the applicator re ret ly fast work 
may be essential to determine if the present ‘ ; 
urdening, Compositi is recom- 
commercial ranges of chemical analyse for such n 
. : ended 
terials are consistent with production of weld meta 
: Where the abrasi ‘ COCO panied by heavy 
with the optimum combination of properties Funda ? , 
npact and plastic deformation of ection is a prob- 

mental data may explain why the properties of Cor ( , . led 
em omposition > AN ire | ret 
position 1A, 1B and 1C weld metals are so drastical 


different despite the fact that all three are nicke 

manganese materials he same data may permit the Che authors wi hy ippreciation to The 

development of molybdenum-manganese materia McKay Company for permission to publish these data, 

with greatly improved engineering propertic to the various member cal staff that 
These results also emphasize that a engineering issisted in the i ratio i 1e test specimens, and to 

data on these materials becomes available, there v ‘ Mm rn paration of the 

a pressing need for more intelligent selection of th 

alloy for maximum service life in any give! 


None of the materials tested is outstand 


respect Kach type has advantages and disadv: ¢ fé ; As 4 , eciuens Webdian 


2 ‘ 


Composition , comes the closest ft 


Bulletin 


requirements for the 
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AUTOMATIC HARD SURFACING 


SAVES PIPE AND CATALYST 


\vatlable hard-surfacing materials and 
methods are important tools for the oil 


refiner in his fight against erosion 


BY R F. ARNOLDY 


Introduction eo 
Automatic hard surfacing has found an important new Fle. | Aivdlll tine Gtatew bead wading ott 
field in the protection of refinery equipment against 
catalyst erosion. Properly used, it is also a significant 
means of reducing catalyst attrition and losses in unit 
efficiency 
The modern refinery makes wide use of catalyst in the 
production of a broad range of petroleum products and 
petrochemicals \ great portion of the catalytic type 
units employ the catalyst in a continuously moving 
bed or in fluid entrained particles. These often mov: 
at high velocities and are always at elevated tempera 
tures. This cycling movement requires passag 
through reactor, kilns, piping, valves, introduction and 
separation equipment (see Fig. | 
In character, this catalyst is usually a claylike sub 
stance in particles from dust-size up to pea-size pellets 
or beads. In motion and at the usual 1000° F area of 
temperature the impingement of this material on stee! 
components Causes erosion W hich tends to become selec 
tive and concentrated until failure occurs Fig. 2. Manual-arc-faced catalyst valve 
The attendant roughening and gouging of dead end 
grooves increase the rate of catalyst breakage. Such 
catalyst is lost and the resultant fines must be separated 


of the earlier methods, used mainly in the fluid 
and continuously removed Unit efficiency is lowered . 
, unit was a retractory mastic applied over a 
as fines concentration increases . 
grating Another, used mainly for air lift pipes 


History moving-bead type unit, was a chrome iron centrifuga 
As these problems presented themselves in the use of cast on the inside of a pipe 
moving catalyst units, various means were tried to Manual hard surfacing has long been used in 
lessen the destruction of equipment and catalyst. On tection of various components in moving catal) 
units (see Fig. 2) These coatings gave outstan 
R. F. Arnoldy is President, Texas Alloy Products Ce., Ine., Houston, Texas periormance using an appropriate choice of 


Presented at 1056 AWS National Spring Meeting in Buffalo, N. Y 


711 properly applied The development ol automats 
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Fig. 3. Internal surface of 38-in. diam lift pipe as hard 
surfaced with submerged-arc automatic method 


surfacing found a natural field in 
since thi process idapted to 
in area coated cost ind inherently 


and uniform coating 


Applications 

Applications in this category are lift pipes, di 
bution piping and a variety of interna parts too larg 
in area for economical manual surfacing and favoral 
in section tor automat deposition 

One of the most important applicatio1 n thi 
gory is the lift pipe as used in the moving-bead unit 
10 inche 
diameter and up to 200-plus feet in length. The 


Fig. 3 These range from 20 to about 


itself is usually a strength member and must be stm 
turally sound Most severe erosion usually occur 
the bottom and top 50 ft of its length Pipe sectior 
are usually slightly tapered to step down at joint 
the direction of flow. This avoids exposing a shoulder 
to the impingement of the upward moving catalyst 
Distribution piping smaller, usually in the 
around 10 inches It normally operate full of cata 
Distribution cones, separation boxe veal 
and lift bells are other ipplications in this type « 
see Fig | These take a variety of shape and for 


and are large in area requiring protectior 


Automatic Hard-surfacing Processes 


Many of the best hard surfacings in their 
form exist as hard, more or less brittle materials 
cannot be softened by heat treatment or bent fro 
their as-cast shape. In this form, they cannot be dra 
into wire or formed into coiled rod 

Automatic 


through a welding machine 


welding required feeding coiled 
In automatic hard 
facing this requirement is met by placing the 
elements in powder form in a tube and “ postponn 
the formation of the alloy desired until the tube 
passes through the welding arc 

Two general types of automatic welding have 


used for applying automatic type hard surf 


Aveust 1956 


Che first of these the familiar submerged are proc- 
ess. The other is an open are process in which small 
diameter tube rod is emploved rhis latter process Is 
relatively newer 

The submerged-are process consists of the elements of 
coiled rod fed through power driven rolls to a welding 
zone in which a flux or melt composition covers and 
protects the molten weld material from the atmosphere 
is in the usual automati tution of the weld- 
ing action is made pos rulatory devices or 
equipment which ge d feed to the rate 
of burnoff in the weld) 

Che action of the melt onfining the metal under a 
viscous molten bath iar smooth top and 
the absence of spatte mically protecting 


the weld zone from atmo pher idation, the melt 


may add some eleme d remove others 
The property ofl ah ur ¢ I | a tre veld from the 


melt is made ubmerged-are 


Drocess are used to 


ng analysis 


and data 


produce hard 


Ihe open-are ) oti npronperthe 


Fig. 4 Hard-surfaced lift bell inlet casting 


Fig. 5 Boom arrangement for coating larger diameter 
pipe 


Surlacing 





Fig. 6 Extended nozzle setup for coating small-diameter 
pipe 


given on its performance indicate some very desirable 
features for catalyst protection coating 

Welding is performed using the usual automati 
equipment and small diameter tube coiled rod in 
Because of the flexibility of the 


small wire the process may also be used with “ flexible 


open are operation 
hose’’ semiautomatic equipment. Surfaces of unusual 
flatness are produced without ripples. Smoothness is 
good though the surface is not the glazed type often 
produced with the submerged-are process 

This process gives deposition rates that are faster 
per ampere of current. Dilution is thus less because of 
the lower current densities, a greater amount of current 
being applied to melting of rod than to the melting 
of base metal than with submerged arc. Since no 
melt is used, the cost of melt and cost of flux removal 
are eliminated. The deposited analysis is claimed to 
be more nearly that of the rod first because of less 
dilution and second because of the absence of melt 


absorption of « bromium 


Mechanical Setups 
To perform automatic hard surfacing, three general 
types of mechanical setups are usually used. These 


\ stationary or track mounted head for flat or 
external cylindrical surtaces 

\ boom setup for larger internal diameters 
wherein the welding head and the rod coil are 
mounted on a boom which will carry the weld 
ing equipment through the bore (see Fig. 5) 

An extended nozzle setup for small internal 
diameters wherein the welding head remains 
outside the pipe and a nozzle extends in to 
transmit the rod to the welding zone. Length 

of work done by this method is limited to the 

length of rod which may be pushed through 

the nozzle tube by a given head using a given 


type of tube rod (see Fig o 


Arnoldy 


Hlard Surlae rid 


- ™. a. 
— 
~~ 


: 


if Bie 


Fig. 7 Internal view of large-diameter coated pipe shows 
that roundness is maintained 


\ choice of a mechanical arrangement may dep« 
upon the range of work anticipated for one set 
The boom and extended-nozzle type setups will d 
flat work if needed 


much larger bore work 


The extended nozzle will handlk 
For most applications mov 
ment of the weld head by track mounted or straight 
line traveling equipment over stationary wor! 
usual. Manual indexing usually of the work is em 
ploy ed to give proper bead spacing The exe eptiol 
this is the case where it is desirable to coat an exter 
cylindrical surface circumferentially In this 
variable drive trunion rolls or a welding positionet 
used to rotate the work under a head which is stationa: 
mounted, or which moves longitudinally to the cylinder 


Heme ¢ oated 


Welding Procedures 
The welding procedure must be directed at 


oLomectives These are 


Uniform thickness 
Hizh analysis of essential alloy 
(;ood surface smoothness 


Minimized distortion 


\ combination ol welding conditions and be 

igs are selected which give the best balance 

requirements Often emphasis is placed on one 
requirements to meet the individual needs of 


| 


ular component For instance, multilayer cé 


raise deposit analysis and might improve the sur 


Single layer deposits will minimize distortio! Furth 


adjustment of welding conditions and bead spaci 
will further reduce distortion. Figure 7 is an exampl 
of this 


almost no shrinkage in diameter, about cin, out 


Distortion after automatic welding shows 


roundness and no measurable variation from straight 
a 38 in. diameter and 8 ft lengths 

Direction of beads is arranged wherever possible to 
in the direction of catalyst flow to minimize cross be 


roughness 
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Fig. 8 Photomicrograph of submerged-arc deposit con 
taining 13.23 chrome — 2.48 carbon 


determined, accuracy in mai 


thi 


Once the spacing | 
spacing 
purpose is a ring drilled around the periph 
at the desired distances, A pin 


the hole in the ring and a stationary piece makes and 


taining is very helpful One device for 
with hole 
ery spacing through 
maintains alignment 

Dilution of the weld deposit is of great importance 
Selection of speeds and welding currents must be such 
that base metal melting is minimized. Higher voltage 
vill normally produce a flatter topped weld and allow 
better blending. One set of conditions used with 
merged arc is shown in Table |] 

Using submerged-are process with a rod flux com 
bination designed to produce a high chromium « 
bide containing deposit, an alloy rod type L-60 is used 
vith an alloy containing flux H-560 

Using the open-arc automatic with smal] diameter 
show} 


tube rod some recommended conditions 


in Table 2 


are aS 


Choice of Materials 


The problem of catalyst erosion has been with for 


some time. In combating it, a number of surfacing 


materials have been found which give successful result 
During 1948 a series of tests were run ina fluid type crack 
ing 


tively 


unit wherein some 54 alloys were tested competi 


The results were perhaps surprising to some 
that most of the high-cost high-surface quality alloy 
the 


found to be little better than carbon 


such as cobalt-chromium-tungsten alloys, were 


steel and that cer 
tain types of mill scale 


The hest 


chromium carbide containing type 


were very resistant 


tests were of the 
Most 
tention and usage has been of the high-chromium high 
without other 


One present specifi ation calls for a minimum 


alloys found in those 


recent 


earbon type with carbide former 


or 
present 
ry ¢ 


> chromium in the deposit with 3.5% 
18% 


minimum 


carbon or chromium with other carbide forme: 


sufficient to give 21° total 


\llovs in this area of chromium and carbor 


show h gt 
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Hard 


resistance to drawing at service temperatures of 1000 
to 1100 
during 


F and are relatively independent of cooling 


rate application. High-chrome alloys used 


earlier with less showed a tendency to lose 


carbon 
hardness and abrasion resistance after prolonged time 
at service temperature 

Table ¢ 8 through 11 


analyses and micrographs of some of the available aute- 


and Figs show as-deposited 
matic materials of the high-chromium iron type. 
Hardness traverses made in the submerged-are and 
the small wire open-are deposits indicate the character 
of the coating from surface to base metal. It is noted 


that the submerged-are deposit fuses somewhat 
I2 and 13 
that se 
W hile 
ize for checks, they do not extend below the depth of 
During the 


estigated cracking chara 


more 
base material (see Figs 


Close inspection shows eral check cracks are 


visible in the coating thev are of considerable 


the coating past 2 years, we have in- 


teristh 


for the purpose of 


producing greatest structural soundness and lowest 


distortion 


Economy 


In comparison with familiar hard-surfacing costs, the 





Table 1—One Set of Welding Conditions for Automatic 
Coating by Submerged-Arc Method Using Tube 
Rod Material 
Pube rod 1 
Melt or flux No 
Preheat 


(curren 


1 00 allo */ie in, diam 
he 
H00° Fo m 
wo amp 
Voltage 4 


i] 


sintained 


Speed 


pm 





Table 2—Welding Conditions for Automatic Coating 
Using Open Arc with Tube Rod Material 


ibe rod 100 SP alloy 7/q diam 


wide bead 





Table 3—As-Deposited Analyses Using Tube Rod 
Submerged-Arc and Open-Arc Methods 





V icro- 
Rod graph 
No 
Submerged 
Are ; » 65 vi. k 
As-deposited 
let Pase 


2nd Pass 


Hardness 
ein 0 


inalysis 


“l 


5 
50 


1 
Ww 


No 
5 ibmerged 
Are 

As-deposited 
Ist Pase 
2nd Pass ’ I 23. 68 i) 


100 


ein 104 


wal ysis 
| 
54 


Kod 

is Fig. 8 

Fig. 9 

Sp htod inal ysis 
As-deposited 
if Pass 


Fig. 9 
Vig. 10 


ein 





Ss urfacing 





economy of automatic surfacing with the materials 
discussed is quite outstanding 

Che tabulation shown gives labor and materials cost 
for several types of surfacing and illustrates the ec 
siderable differences that exist between different type 


of surfacings applied by different means (Table 4 
Manual Applications in Catalyst Service 


It has been mentioned that manual hard surfa 
for catalyst abrasion has been done for some time 
arious components of refining units. Service 
extensions of a variety of these items of | 
times ‘‘normal”’ presuppose outstanding servi 
the automatic types 

One of the outstanding manual catalyst applicatio: 
from the standpoint of service has been the slide valve a 


Fig. 9 Photomicrograph of submerged-arc deposit con- used in the fluid type cracking unit (see Figs. 2, 14 and 
taining 23.65 chrome — 3.82 carbon 15 


L 


Work with various manual applied coatings bega 
in 1947 and included tests of many different materia 
Jesides resistance to abrasion, a& requirement in ti 


irk is to maintain flatness so as to leave a full dept! 


of coating at all points. It is interesting to note that 


Fig. 10 Photomicrograph of open-arc deposit containing 
14.53 chrome — 2.84 carbon 


Fig. 12 Hardness traverse submerged-arc coating high 
chromium — high carbon material 


Fig. 11 Photomicrograph of open-arc deposit containing Fig. 13 Hardness traverse open-arc coating high chro 
19.40 chrome — 4.29 carbon mium — high carbon material 


788 Arnoldy—Hard Surfacing THe WELDING JOURNA 








Table 4—Welding Labor and Material Comparison 
Various Hard-Surfacing Materials and 
Methods 


Fig. 14. Fluid-cracking unit slide valve insert hard surfaced 


and ground 


1 slide valve are 


the material now used contal only t t I } 
chromium as the materials employe hie commot hi vit Vi presently being 
work just discussed, though it a done aimed at comp tive « mo of this coating 


Fig. 15 Fluid-cracking unit slide valve parts hard surfaced and ground 





faced and as removed from service, somé 
alves had to have a few hundred pounds of | 
replaced before surfacing could begin; so 
the erosion Different sets of these valves 
processed with both the high-chrome iror 
the medium-chrome carbon boron type 
rhe lift bell has been done manually but 
automatic application, using the same surta 
cussed earlier 
Heavy cast elbows for moving bead reforming 
aso done manually and are usually magna 
or otherwise crack inspected for base metal damage 
Che lift screen of the moving bead cracker emplo 
exception to the usual surfacing (see Fig. 18 Be 
ise of the multiplicity of holes and the narrow are 
tween, surfacing is done with a nickel-chrome-bor 


alloy sprayed and torch fused 


Conclusion 
Fig. 16 Moving-bead unit plug valve hard surfaced in 


In passing, a pomt should perhaps be made her 
plug and gate areas 


often forgotten. Any arc-applied hard surt 
ecessarily a mixture of the surfacing materia! 
base metal. The extent of this mixing depends o 
procedure used and the skill of the fabricator 
to refer to an are-applied coating by the name 
urfacing material only is to say little about it 
able quality 

Che considerable recent progress in materials 
techniques of application might be expected to continue 
Chromium and carbon contents for this work are st 
rising. Certain new metal complexes which she 
extraordinary surface hardness are other possibiliti 
Work is presently going on aimed at improvement of 
the means of application. In the meantime, the present 
materials and methods are an important tool for the 
oil refiner in his battle against depreciation 

ichnowledqments 

The author is indebted to the Stoody Co., Hayne 
Stellite Co., the Lincoln Electric Co. and Coast Meta 
Ine.; Henry Warren and A. T. Cape for items of dat 


herein presented 


\ 


Fig. 17 Moving-bead unit valve plugs internally faced 


with respect to the higher chrome types 

Another manual application of interest in the catalyst 
unit is that of the port openingsand plugsof 14- and 24-in 
plug valves which handle catalyst in the moving bead 
cracking unit (see Figs. 16and17). These valves operate 
with a running clearance which must be closely held 


hence low distortion on the plug and seat are very Fig. 18 Moving-bead unit lift screen hard surfaced by 
desirable the spraying and torch-fusing method 
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Welding a logging arch boom with diam metal-powder electrodes 






METAL-POWDER ELECTRODES 
AND THEIR APPLICATIONS 







The relative operating qualities of iron-powder electrodes and 





conventional electrodes are outlined and discussed 










BY E. Di 





LIBERTI 









Introduction in the are to melt the fine particle ol won This 


melted iron is recovered iw thre puddle and becomes 





The introduction of iron-powder coated electrodes to 





part of the weld meta (One must realize that the 





American industry was one of the most noteworth 





electrode designer can use amount ol iron powder 





contributions to the are-welding industry since the 





development of low-hydrogen electrode Much ranging from 0 to approximate 60°, of the coating 





weight With thi vide range it is evident that any 





the controversy and confusion associated with the 





single percentage of iro powder selected will be a 





initial use of the radically different iron-powder ele 





nise mal Iditions « , 
trodes is gradually disappearing as the result of th compromise. With small addit 1 iron powder, 


ory , ‘Nosith ate eannot te eh “ OXCeRs " 
publication of AWS Speciiication A5.1-551 [he high depo uOn | ae ed Excessive 
iron powder will produ ea high de position rate but the 






value of this specification cannot be o erempha Zea 





‘lee »>will be so “cole that it ol ¢ z 
because it provides both the electrode manufact electrode ill be ! ! iid not be com 







and the user with mutually acceptable technical sta | mercially usable The optimum amount ol iron powder 

adde Ot Heetrode coating yre *n , 
ards which form the foundation upon which future added to an eleetrod ling Is the greatest quantity 
advancements and improvements of iron-powder el that can be used wit | impairing the are action and 





handling qualitic 





trodes can be built 






Klectrods containing rge amounts of tron powder 
Although it is generally conceded that the additio : nd 





the coatings will have large eld puddles” because 





of iron powder greatly influences electrode performance 
I B of their high deposition rate and are usable only in the 






there are still some misconceptions as to the precis« 






; downhand positior In vertical and o erhead welding 


part that iron-powder additions play, causing certa 






i large weld puddle cannot be controlled Therefore. 
misunderstandings in the use and application of iro 








in designing an electrode for use in these positions, 






powder electrodes When powdered iron is added to 






only small amounts of iron powder can be used, resulting 





an electrode coating, there is sufficient “excess he 







in an electrode that v how little significant economic 
B. Di Liberti is Acsistant Manager, Ea nae bir Reduct wivantage over standard type vhich contain no tron 
Co., New York, N. ¥ powder Because iron-powder electrodes have operat- 
aa —— vias 7 . a ' ing qualities that ire iifferent from the conventional! 
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types a review of these differences will be made 


Slag 

In general it will be found that iron-powder electrodes 
produce slightly more slag than conventional electrodes 
of the same wire diameter. In spite of this, the iron- 
powder electrodes have no more slag entrapment in the 
weld deposits than do the conventional types. This 
is because the slag is maintained as stiff as possible 
without impairing the other operating qualities of the 
electrode. As evidence, X-ray results show that ex- 


cessive slag does not get trapped in the weld metal 


Arc Action and Arc Spread 

Crenerally speaking, iron-powder electrodes are of the 
inc, d-e type and seem to have a “softer” are than the 
conventional type electrodes, This is because the 
heavy tron-filled coating on the electrode forms a 
deep crucible that effectively protects the are and re 
duces the exposure of the operator to much of the ar 
tream Chis, of course, is an advantage because higher 
current can be used thout discomfort to the welder 
Welder not tamilar vith iron powder electrode 


| 


usually employ a dragging technique, i.e., holding the 


electrode in light contact with the plate. However 
ifter acquiring some expenence with tron-powder ele 
trodes most operators prefer to maintain a short 
free are.”” With this technique they avoid any dis- 
omfort that might come from the coating crumbling 
vyhen maintained in contact with the plate Vhis 
free are” technique Aisa wive hetter control of the 
ire and weld deposit 

Che are spread for iron-powder electrodes is consider 
ibly wider than that for the conventional types. This 
has advantages in some applications, such as making 
butt welds on thin materials 
Arc Intensity 

Because of the deep crucible that ts « haracteristic of 
iron-powder electrodes, they normally operate at higher 


are voltages than their conventional counterparts. For 


‘ xarmple, it is not uncommon tor iron-powder electrodes 
> 


to operate at 38 to 40 volts whereas conventional elee 
trodes of the same diameters and operating under simi 
lar conditions have are voltages of only 24 to 26 As a 
result of this higher are voltage together with the 
higher currents needed for iron-powder electrodes, the 
total power required is greater than that needed for 
conventional electrodes of the same diameter. It is 
therefore essential that the welding machines used with 
iron powder electrodes be large enough to furnish the 


greater amount of power needed 


Restriking Qualities 

One of the original claims made for iron-powder 
electrodes was the fact that they have such outstanding 
starting and restriking qualities. It was demon- 
strated that the welder had only to touch the electrode 
to the plate and welding would commence immediately 


without any other motion of the part of the welder 
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This quick starting characteristic has had to be modified 
for safety reasons. If a coating is so conductive that 
it will start immediately on contact with the work 
piece, the operator is, in effect, working with an u 
insulated electrode; one which will are through the 
sides of the coating if accidentally placed in contact 
vith the work 


operating in confined quarters where it is difficult to 


This is hazardous, especially wher 


avoid bumping the side of the electrode against the 
vorkpiece. Electrode designers have therefore con 
promised between the so-called touch starting character 
stics of a very highly conductive coating and one that 
is insulated through the sides. This has resulted in a 
electrode that is insulated but still has extremely fa 
starting qualities. After the are is broken and ever 
if the electrode is allowed to get cold, the fused portio! 
of the slag will be sufficiently conductive 


mmediate restriking 


Cleaning 
Chere | 
| 


realized because of the exceptionalls easy slag rem 


no doubt that certain economies 
ties of iron-powder electrodes. In many 
actually curl up ot the weld as the workpie 
VI In instances where the structure 
severe heat during the welding operatiol 


w requires only a light tap in order to be ret 


from the surface This implies the cleaning prot 


Hecalse POWER! equipme nt is not needed 


Handling Qualities 

[ron powder coated electrodes are extremely « 
Ise The only instructions that need be 
experienced welder is to tell him that he 
the electrode along the joint and hold a long | 
ibout 15 deg in the direction of welding 
the major differences between using the E6024 
of electrode and the conventional E6012 Wi 
little experience in using iron-powder electrode 
find that they can use a short “free arc’? and 
the forward motion to produce excellent welds 


velding speeds 


Craters 
An experienced welder will quickly discover that 

is difficult to fill in craters when skip welding wit! 
iron-powder electrodes. When the arc is broken the 
crater will be hollowed out and the customary techniqu 
of stepping back slightly and pausing for a short 
instant before breaking the are is not completely ade 
quate. Some welders overcome the  skip-welding 
rater problem by almost completing the fillet for it 
total length; then carrying a long are to a point beyond 
and working back toward the crater with a full bead 
With practice, this technique is quite simple and the 
bead has neat ends with no visible craters showing 


where the arc was broken 


Turning Corners 


With conventional electrodes, the operator finds tha 
not restricted to a narrow angular position 
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electrode vhile weld u neretore 
necessary to turn a corner he simply 
around the corner and proceeds in t 
With iron-powder electrodes the slag 
difficulty To avoid slag interfere! 
be certal vhen turning a corner 

is properly adjusted | 

both beads in the cornet ther thar 


turn 
Speed 

Although speed is o1 
that can be achieved fro 
is probably the feature that 
culty from the standpoint of users om Ui Fig. 2. Amount of weld metal secured from each standard 
of burn-off rates, depo O S ar ! eed carton, together with the deposition time 
cannot readily be tra: 
son with osts obtaines 
unless the job involved tudied 
Therefore if the user does not thoroughl) 


results of the iron-powder operation, it [LENGTH OF '4' FILLET FROM SO” BOX 


tage may not be readily ipparent 








the particul 


il appli ition cannot 
the speed of iron powder electrode 


savings are nullified Om cor 364’ , ¢) 


The cccompanying arawing graphi 


the econome advat tage ol ron pow ! ectrod Lh 4 | 35 4’ @ 


For comparison purpo ( popular 


ventional £6012 and the E6024 iron-pow lectrod Li 16) [£6024] 326’ 


have been selected (Fig. | If the 


50-lb box were melted on a 





would be found that vithin certan 





roughly the same weight of deposit 


Hox would te recovered If mst 


Fig. 3 Volume of weld metal shown in Fig. 2 is expressed 


had heen made into 
; : . here in terms of in. fillet welds 


hox I J ; vould i} ‘) 
ever, a study of the time required to melt these variot 


electrode Fig ! reveu ! amazing differes 


The iron-powder electrodes permit welding speed - A 


o 


many applicton this can sate the ttl woking fll FEE T/ HR OF 44° FILLET WELDS 


Fig. | Conventional E6012 electrodes and metal-powder 


electrodes selected for study 


Fig. 4 Bar graph strating the speed advantage of 
metal-powder electrodes over the conventional E6012 type 








Fig. 5 Completed arch boom assembly after welding with 
;-in. diam metal-powder electrodes 


Fig.6 Grid roller, completely fabricated and ready for the 
grueling tasks of road construction 


to produce a certain size fillet. Normally the ar 
spread of the iron-powder electrode is wider than that 
of the conventional type, and the resulting fillet also 
has a larger dimension. With recent improvements in 
iron-powder electrodes, this situation has been elimi- 
nated to the point where experienced welders are now 
able to produce a “compromise” fillet with iron-powder 
electrodes that have essentially the same leg size as 
those produced with conventional types of the same 
diameter, This has been noted especially where the 
welders are on a wage-incentive system and when this 
is accomplished, the maximum savings from iron 
powder electrodes are achieved 

rhe first iron-powder electrodes manufactured in 
this country were made with rutile coatings, common to 
types £6012 and E6013, to which a high percentage of 
These have now been classi- 
As they are 


iron powder was added 
fied in the AWS Specification as E6024 
primarily variations of E6012 and E6013 coatings, it 
follows that the addition of iron powder will not signifi 
cantly change the quality of the weld metal 

Even though the ductility required of iron-powder 


ll | 


£6024 weld metal is only 7°), these electrodes give 
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both high vield and high tensile strength, togeth« 
vith fine X-ray properties and good impact strength 
Very satisfactory results are achieved when these 
electrodes are used on weldments subjected to severe 
ervice, a8 shown in the lead photograph which depicts 
the fabrication of a large boom used in the lumbe1 
industry to handle logs. The completed machine 
illustrated in rig 5 Another piece ol heavy-duty 
equipment which utilizes the fine mechanical prope 


i 


ties of metal-powder electrodes is the grid roller (Fig 
6) used in road construction to pack down loose rock 
earth and gravel fill Fabrication of the grid for th 
machine is shown in Fig. 7. Because, the selection of 
an electrode is dictated by numerous requirement 
ranging from design, operating conditions, servi 
requirements of the structure, ete., Iron-powder eles 
trodes of the £6024 type should not be used on applica 
tions where another type ol electrode is better suited 
Phe misapplication of any type of electrode can be a di 
service not only to the initial user but also to th 
user of the end product which is produced from that 
electrode 

Other types of coatings containing iron powder are 
gradually being developed, and will combine the pai 
ticular qualities of a conventional coating with the 
speed that results from adding iron powder 

While iron powder can be added to any of the cor 
ventional electrode coatings, it does not follow that 
addition will automatically give advantages over the 
conventional counterpart This was forcefully illu 
trated with the development of the Type E6027 iro: 
powder electrode which is basically an E6020 coating 
to which iron powder is added. The E6020 electroce 
is a highly developed product which operates at high 
welding currents to give fast deposition rates and ¢ 
cellent X-ray quality weld metal. To these feature 
ire added good handling qualities and superior fillet 
velding properties. In general, the addition of iro 
powder to the E6020 coating disrupts its balance 
uch an extent that no advantage is gained rhe 
significant speed advantage that may be realized b 
adding iron powder to the E6027 electrode is offset 
by the higher price of the product and the poorer 
handling qualities it produces. The iron powde! 
types, for example, are not usually as satisfactory for 
horizontal fillet welding as the eonventional and high 
developed E6020 





Table |—Relative Physical Properties of Low-Hydrogen 
lron-Powder Electrodes 

E6024 

&5 000 

74,750 


Tensile strength, psi 
Yield strength, psi 


longation in 2 in 


| 
Reduction in area, ‘ 
(Charpy V-notch 
Room temperature 
o° | 
wo” | 
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generally recognized by the try 


veld metal 
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frequently been relur tant to use ther ren 
In other 
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The rugged roller of the machine shown in Fig. 6, 
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Radiant heat piping being laid on crushed rock for a floor panel 


ECONOMICS OF WELDING SMALL, 
NONCRITICAL PIPE 


Welding described as being the most economical and efficient 


pipe joining method known today 
BY H. A. SOSNIN 


Introduction started with the larger sizes, has gradually taken over 
During the past forty years, or so, all critical pipe and successively smaller sizes. When pipe was first welded 


most large diameter pipe has gradually been changed in this country, most contractors welded 8 in. and large 


from mechanical methods of joming to welding Much 
of this change was forced on the industry by steadily in 


pipe, but threaded anything smaller. While they wer 
Ih) 


welding the larger pipe, 8 in. and up, they were telling 


creasing pressures and temperatures themselves and others that they couldn’t afford to weld 


But a great deal of this change has taken place for 


economic reasons too, When an installer was required, 


anything smaller. They said it was lots cheaper and 
easier to thread the smaller sizes, 6 in. and down. Dur 
by one reason or another, to weld pipe he discovered that ing the ensuing years pipe welding has expanded to tak: 
it was cheaper and easier to weld than to join pipe by in smaller sizes, until today nearly all steel pipe 2 
other methods. He then continued to weld pipe 


Over the same period of time pipe welding, which 


and larger is welded. Now there are some contractor 
who are saying the same thing about welding smal! pipe 
that it is too expensive for common practice. But toda) 


Some stee 


H, A. Sosnin is associated with Tube Turns, Louisville, Ky they mean smaller than two and a half inch 


Presentec oe 1954 AWS National Spring Meeting in Buffalo, N. Y.. Me . 
pvssented a6 the 50 none eS pipe 2 in. and smaller is welded. Welding pipe in thes 
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smaller sizes will become more widely practiced for se 
eral reasons. All of them are concerned with economi 
to a greater or lesser degree 
Fields of Economy 

The first phase is the economy due to quality Chere 
Is probably no one nowadays who does not readily agree 
that a butt-welded pipe installation is the best steel pip 
installation in any size. A butt-welded installation ha 


the smoothest lines on the inside and on the outside 


Figure | is a picture of inside and outside of pipe 
threaded on one end and welded on the other, for con 


parison. Butt-welded piping offers less resistance | 
flow, it is easier and cheaper to insulate, and the insula 
tion is better. Butt welded piping does not leak. It 
lasts longer. It even looks better. It takes up | 


space and can be installed with ease in locations that 


are difficult for threaded pipe. Figure 2 is a group ol 


small pipe lines which are tight against a wall. Some of 
a ee ee ws Fig. 3 Threaded pipe fittings which failed in 150 psi 


>was ‘ " fi ildea »can bh 
this pipe wa made up on the fioor Welded pipe Can Dt saturated steam service 


fabricated on the floor or in a shop, and shipped and 
handled a great deal easier than threaded pipe. This i 
good example ol pipe hay ing a pleasant appearance, In 
small space, in an area hard to get at, and it will never 


need maintenance 


Fig. 1 Inside and outside of pipe butt welded on one end 
and threaded on the other end for comparison 
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Fig. 4 Press on which the fittings shown in Fig 3 were 
installed 


Phat bring we ea ol econ 
ny i econon i to untenance cost 
Welded piping do I } at the joints 
Welded piping lasts longs f fore does not have to be 
replaced as oftet gure 3 she | fittings which 

in) saturated st ( i | i after three 

lee Lhe re three hundred pound 

thre ime installa 

have lasted 
how the prese 
Fig. 2 Compactness and easy installation of small butt ' ngs w f 0 ( vas piped with 
welded pipe threaded fitting 


unged over to 
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Table 1—Comparative Wall Thickness of Schedule 40 Pipe 
Before and After Threading 


Vom Sch AL 
pipe wa lhread 


Depth of Effective 
pipe wat 
0 205 0 O9BS0 0 105 
0 154 0 OOO57 ORS 
0 145 0 06057 O76 
0 140 0 06957 O71 
0 133 0) 06957 064 
0 113 0 05714 056 
0 109 0 O5714 052 





Table 2—Comparative Wall Thickness of Schedule 40 Pipe 
Butt Welded and Schedule 80 Pipe Threaded 


Sch. 80 
threaded 
0.178 


‘) 
) 


() (ha 





welded piping There are innumerable ex unples whit h 
follow this same pattern 

Another important area of economy is tools and 
equipment Chis applies to original cost, replacement 
and repair, and moving the tools and equipment \ 
small, relatively inexpensive, oxyacetylene welding outfit 
can do anything that needs to be done to any pipe from 

. in. through 8 in. It can cut, weld, heat to bend, 
solder or braze. This outfit and a pair of small cylinders 
can be hauled in the trunk of a small car. One man, in 
two trips, can carry the outfit and cylinders wherever 
he wants them. Cutters, dies and wrenches for pipe, 
from only to 4 in., cost considerably more than the 
welding equipment, without any power devices. Power 
And it takes a truck to haul 


the mechanical equipment around 


operation adds even more 


The largest single area of economy is in material 
The commonest way of joining small pipe is by thread- 
ing. Figure 6 shows a threaded joint on one end of a 
piece of Schedule 40, two 2-in. pipe and a welded joint 
at the other end. Half the pipe wall is cut away by 
threading. Half of all the pipe is wasted, because no 
amount of strength or added wall between the threads 
makes the piping system any stronger at the threads 
Not only is the pipe wall halved at the thread, but a 
Chis weakens the pipe far 
This kind of threaded 


sharp notch is cut there 


more than is usually realized 


joint with about three feet of pipe on em h end, can he 


broken at the thread, by hand. The welded joint is as 


strong as the pipe 


Greater Efficiency Through Welding 

lable | shows the extremely light pipe wall left after 
threading Increasing pipe wall, going to heavier or 
stronger pupe, does not improve quality or imcrease 
strength as much as changing over to welded joints 
lable 2, dealing with comparative wall thickness, shows 
that Schedule 40 pipe welded has more wall thickness 
than Schedule 80 pipe threaded 

Che strength of the Schedule 40 pipe welded is far 


Sosnin 


Fig. 5 Same press shown in Fig. 4 after it was repiped 
using butt-weld fittings 


Fig. 6 This is 1'/»-in. Schedule 40 pipe from a header 
below a skating rink 


greater than the Schedule 80 pipe threaded, and 
more advantage to the welded pipe than the differ 
\ Sche 


welded piping installation should cost 30° >, le 


effective wall thickness would indicate 


Schedule 80 threaded pipe installation, yet 
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Fig. 7 Thisis 1'/»-in. Schedule 40 pipe coils laid in the bed of a skating rink 


great deal better because of more efficient flow, lower There are many people ho realize all the previous 
maintenance and greater strength It would also be facts and conditions, agree that they are correct and 
easier and cheaper to insulate and would fit in a smaller say they prefer welded pipe installations, but that the 
space welding labor costs so much they cannot afford it. 
Che people who say that are the people who have not 

welded much pipe. Welding labor on larger pipe, take 8 

n. a8 an example, is half the th eading labor and the 

welded joint is immeasurably better. As the pipe comes 

down the seale in size, the labor difference disappears 

until small sizes, such as in., take the same welding 

time as threading time But at no size does the thread- 

ing take less time than welding. [ven in the smallest 

sizes, a threaded job hich is comparatively poor, costs 

the same as a butt-welded job which is extremely ef- 

ficient. Many people who work with pipe think of 

elded piping in large sizes and threaded piping is small 

izes. But let us compare welded and threaded piping 

in the same sizes. If it is more efficient and economical 

to weld 10-in, pipe than to thread 10-in, pipe, it is also 

more efficient and economical to weld 1-in. pipe than to 

thread |-in. pipe. Tabl is a comparison of the time 

t takes to cut one thread and tighten a fitting, as com- 


Ni “1 to lnk yr oan i it | it co ares t . 
Fig.8 Radiant heat piping being fabricated on the job-site pared making 01 pare 


for ceiling coils for threaded and wel 


hese are avers for hundreds of joints by many dif- 


ferent mechanics in different location The threads 





Table 3—Comparing Welding Time with the Time Required ere hand cut, and the welds were all in position, 


to Cut One Thread and Tighten a Fitting Not only does the G take | Lime in Most Cases, 
; j j but much less physica quired. Therefore the 
Threadina anc 


ties = echanic is not as tired and | ork 18 better 


Typical Installations 


Figures 6 and 7 are pictu ping for a skating 
rink. The coil piping in \n average mechanic 
makes an aver: 0 ul velds in position 

an & hr day He ca ; a da i he wants to 


Che lead illustratio d hig ire typical radiant 
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heating floor coil installations. Fifty welds per day in 
anything 2 in. and under is considered a fair 8-hr work in 
this field. In a 10-hr day made 100 welds 


each when they Men simply do not 


men have 
‘work 


make that many threaded joints in a day 


were on pi ct 


Figure 9 is a picture of a bank of oil transfer pumps 
The 
with threaded pipe 


first installation 
has leaked off 

W hen 
said he 
did not care about cost 
A close check Wis 
installation of this job 


‘This piping is 1 in. and 1'/, in 
ust like this 


and on and required a good bit of maintenance 


one but 
installation was required the 
pipe elded He 
wanted that oil pipe tight 

the the 


s than on the other set of pumps 


a second owner 
vanted the 
He 
made 
Vhe piping cost w 
which had been threaded 
took day 


just 
during 


j 
as it? 


on cost 


Che pumps shown in Fig. 9 
hey 


two men one were set in position and 


a 
be 
ion ie 


y 


rs Ga 


ag 


fo” 
a” 


Fig. 9 Group of small oil pumps using 1'/»- and 1! /,-i 


Schedule 40 pipe. All butt welded 


Fig. 10 Hydraulic piping in the oil cellar of a steel mill 
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Pipe 


‘I here was 


installation 


comple ted in 2 hr of the second day 
little leak. The 


threaded pipe took two men a day and a half 


one sweat original 
and the 
spent another day and a half trying to tighten up a 
stop leaks 

On small boiler piping, such as in domestic cor 
tion 
the 
threading his pipe |! 
plar which 1 


be tightened before the system goes into operatiotr 


on compressed air piping, and many other type 
labor time for welding is essentially the same a 
But when the 
on some leaks in the threaded piping, 


contractor tests 


He 


also knows that in some instances he will have to repa 


leak Sometime 


he ha 


can get 


after the system goes into operation 
to take out two or three or more fittings before hi 
to a union. Sometimes he has to recut some 
rom 5 to 10 


Nothir Yy 


the pipe. By and large, contractors figure f 
of their piping labor for that kind of work 
that is required on welded piping 

Figure 10 shows hydraulic piping in the oil cella 
This pipe was installed under difficult 
When it w 


the 


mill 
and in very cramped space 
no leaks 
were several in the threaded piping 
welded 


protec tion 


ice there were in welded pip 


Phere and 
the threaded fittings had to be back 
Phe 
ich complete information is available for this pape 
talled than 
systems of the kind. One was a wate 
large factory. The other wa 
Air Force Base. The say 
substantial 


only two all-welded fire systen 


vere in at less labor and material cost 


threaded same 
system 1 


at 


kler n 


dry system an 


Ing 


weldi on each, were 


ng 
Citing a thousand other instances, showing a hundr 
more pictures would only emphasize what has alread 


been cited and shown. It would also take a great de 


more time. And the real test of any pudding is in the 


eating. Welding pipe is the best way to find out tl 
welding pipe is best 


The re 


which often the man making the deci 


High cost is an excuse for not welding pipe 
are reasons, 


as compare ad t 


attributes to cost, when they belong elsewhere 
usual reason is the lack of pipe welders, 
the 


and pull on a wrench 


ready availability of anyone who can lean on a di 
The fact that threading |: 


in both senses of the work, 


abor 
sometimes mat 
thir 

1} 


heap: 


eommoner 
superintendent 
It is neither 


a& contractor or maintenance 
threading pipe is cheaper or easier 


g itis 


line of thought could be followed by sayin 
ind easier to walk to the next town because every 
ha But the fact is that 


to drive a car ard cars are easily obtained 


leet almost anvone ¢ 


Conclusion 


dil 


needs to be shown that we 


as the 


Probably 
the 


Teel 


no one 


cheapest as well easiest method of 
pipe That is, 

and the 
man needs to be shown that os 


Then he 


t butt welding is the most economir e 


if one can weld, welding is the 


ostly simplest method of joining pipe. The 
ae ar 


ol hi 


+} 


iverage 


collectively, can weld pipe wi 


th 


and 


pipe joining method known today 
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WELDING REPAIR COSTING $600 RECLAIMS 
$8000 ENGINE BLOCKS 


BY H. C. WAUGH 


Introduction 

\ metal-are welding procedure, using 55/45 nickel iron 

electrodes, has enabled Marine Industries, Ltd., Sorel 

Quebec, to effect substantial savings in diesel enyine 

maintenance costs. Marine Industries, Ltd., operate 

a fleet of diesel-powered towing tugs (Fig. 1) and 

tankers, mostly in the St. Lawrence River and Gulf and 

along the Atlantic Coast Formerly they replaced 

engine blocks with corroded or cracked prude rings at a 

cost of about $8000 each. Salvaging the blocks by 

welding costs an average of $600, a saving of about 

$7400 per block Since the welding procedure was fir 

developed, about four years ago, the company has r 

paired 23 engine blocks, with a total saving amounting 

to over $150,000 

Fig. 1 One of the fleet of diesel-propelled tugs operated 

The engine part requiring welding is the guide ring by Marine Industries, Ltd. Engine cylinder blocks, once dis- 
carded because of corroded guide rings, are now salvaged 


a4 narrow 1 cular shoulder inside the engine t how k nent! by repair welding 


Repair Problem 


the top of each cylinder The guile ring torm the 

top of the cooling water jackets and also supports the After the engines ha we} rvice for some time 

removable eylinder sleeve or linet the salt cooling water pul rough tl vater jackets 
corrodes the guide ring rT ro the important 

H. C. Waugh 

Nickel Co., I vatertight seal The ‘ ! i tiv combustion 


chamber, putting the engi COMMISSION Some 


Fig. 2 Piston, head and liner have been removed from Fig. 3 Resistance heating element is position inside the 
cylinder at left. Welding is done in the ships’ engine rooms cylinder. Element is supported at a height just below the 
without removing the blocks guide ring area 
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Fig. 4 Heat is sealed in by means of an expanding ring Fig. 5 Using 55/45 nickel-iron electrodes, welder deposits 
forced tightly against the sides of the water jacket. Valve and peens each bead individually. Beads are staggered 
ports are also blocked off with asbestos packing to retain throughout welding operation 

the heat 


xh 

times, also, the guide ring simply cracks from normal 
long service, In either case, repair or replacement i 
Necessary 

The diesel engine block is made in three sections, each 
containing three cylinders. In past years, when the 
guide ring in one cylinder deteriorated, a whole block 
section was replaced, The cost, including dismantling 
and reassembly, amounted to approximately $8000, so 
the company decided to try ree laiming the blocks by 
welding 

There were several factors that complicated the weld 
ig problem he wiric rig is a comparatively small 
ection, in relation to the mass of the block Also, it 


was impractical to remove the blocks and transport > i 


them to the welding department. In order to realize Fig. 6 This close-up view shows the rebuilt guide ring be 
uibstantial savings it was necessary to weld the blocks fore machining. The nickel-iron weld deposit is readily 
machinable 


in position, in the cramped quarters of the ships’ engine 
rooms. ‘To do this, special equipment had to be pro 
vided for preheating, and for machining the guide ring 
after welding 

These problems were not easv to solve, but a welding 
procedure was worked out which has been standard 
practice for the past four years. During that time 
23 blocks have been welded at an average cost of $600 
SAV Ing approximate! $150,000 


Selection of Welding Procedure 


The metal-are welding process was selected for this 
application. A preheat of 600° F was considered de 
sirable in view of the heavy section of the block \ 
coated nickel-iron electrode with a 55' r nickel 45° ¢ iron 
core wire Was chosen to meet the exacting requiremetits 
of this job Chis electrode produced machinable weld 
deposits and resulted in sound, crack-free welds on the 
cast-iron cylinder blocks 

The welding technique called for depositing beads of Fig. 7 Guide rings are machined down to final dimensions 
weld metal alternately on opposite sides of the guid with special grinding equipment brought to the ships 
ring, and peening each bead individually engine rooms 
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and an expansion ring immediate ly above the cover is 
tightened against the water jacket wall, to keep all 
heat inside the cylinder. Openings such as intake and 
exhaust valve ports are sealed with asbestos packing. 

5 Temperature is slowly brought up to 600 I 
Phis temperature is maintained in the block during the 
welding operation 

6 Using the 55 45 nickel etrod the welder 
deposits a single bead, about one inch long, removes the 
lag and peens the bead In order to equalize stresses, 
he deposits the next bead o 1@ opposite side of the 
guide ring, and again pe He continues in this 
nanner placing the third bead halfway between the first 
two This staggering of di a { s followed 
throughout the whole welding operati Che rings 
ire gradually nil i n th til the weld is 


lightly OVECTSIZ allo 1¢ Hscquen machining 


Fig. 8 The completely rebuilt and machined guide ring 
This cylinder is as good as new again, and ready for another 
long period of service 


The maximum buildup require n. thick by I'/, 
in. wide 
Six to eight how ure Ho for the gradual 
ing of the weldment 


Pre Portable grinding equipn t then brought up 
Che step-by-step procedure used in repairing the . 
nd the rebuilt ring m d do to correct final 

guide rings at Marine Industries, Ltd. (Figs. 2 through 
mension This operatio e the elding itself, 
3) is as follows | ht] 
completed with the bioct iin position in the engime 
| Piston, cylinder head and eylinder liner are | ® 
\fter reassembly, the indi evlinder is as good 
moved to expose the guide ring area , 
. . . new agaim and the ock | tored for another 
2 Remnants ol the old corroded oui ring 
; ng period of useful se) 
ground smooth and all dirt carefully removed 


3. An electric heating element of the resistance leks 
is inserted in the evlinder and supported in position just Che author wishes to t } udiian | iqquid Au 
helow the guide ring area Co., Ltd., Montreal uiada, fe ipplying the 


| \ loose cover is placed over the heating element llustrations for this 








PRODUCTION OF REFRIGERATOR INNER 
LINERS SPEEDED BY MASH-SEAM WELDING 


\Lajor cost savings have been achieved in production of 


refrigerator inner liners. Design of this liner enable 
use of a special resistance welder which produce 
completely welded liner in one operation. Prior con 
entional liners required six seam weld iow, thre 
mash-seam welds are sufficient 

Ample flange widths enable elimination of later 
manual “corner” welding. One welding operation 
replaces the four operations previously required 

\ total of eight operators are required on this linet 
line, in contrast to the 20 operators previously neces 
sary Two-thirds of welder output ji ufhiment to 
naintain line production rate of 90 assemblies per hou: 

The welder features dual welding heads making 
series and indirect welds sack and bottom 
imultaneously welded with overlap to produce ga 
tight corner welds (see Fig. | Welding mandrel 
rotates 90° to facilitate loading and unloading opera 





Fig Operator at right is shown with welded liner, while 
operator at left is loading parts on resistance welder 


tions 
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REDESIGNED CORN SHELLING MACHINES 
USE END-WELDED STUDS AS TEETH 


Redesign using end-welded studs increased machine 
output as much as 200%, cut production costs 50% and 
proved the feasibility of an entirely new model that 
opened up a hitherto untouched market 

This series of benefits resulted when granular flux 
filled studs replaced the square upset rivets that had 
been used for 50 years as teeth on cylinders in the 
Priumph corn shelling machines made by the C. O 
Bartlett & Snow Co., Cleveland 

The shift to studs was much more than a simple sub 
titution for rivet however Tests proved that far 
fewer studs than rivets were needed on cylinder 
tuds of hardened stock (Rockwell 
12-15) could be used and these were superior to plain 
well and breakage (Harde ti 


The tests also showed 


primarily because 


teel rivets in resisting 
ing of rivets was not practical 
that with fewer cylinder teeth, arranged in a somewhat 
different pattern, many more corn ears were accommo 
dated at a time in a cylinder enclosure and thus the 
machines’ processing capacity was increased, Th 


eviinder teeth agitate and tumble the ears as they come 


Fig. | Studs being end welded at the approximate rate 
of one every five seconds on special semiautomatic posi- 
tioning machine, which rotates the cylinder after a stud has 
been welded and also advances the stud welding produc- 
tion unit along the cylinder 
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Fig. 2 As this picture shows, the number of studs, illus 
trated on half a cylinder at right, is much less than the num 
ber of rivets formerly needed. Because the studs are made 
from hardened stock, they prove superior to the plain steel 
rivets in resisting wear and breakage 


Fig. 3 Operator running down a nut which will secure the 
housing of the cylinder enclosure, within which ears are 
tumbled and kernels are removed as the cobs rub together 
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ADVANCED 


FOR FASTER, EASIER, MORE ECONOMICAL 
SPOT OR PROJECTION WELDING 


@ R.W.M.A. sizes 1, 2, 3 and 4. 


Low friction Roller Head. 


oa 
@ NEW, instantaneous follow-up. 
* 


Non-corrosive air cylinder with ad- 
justable stroke deceleration valve. 


Easily adjustable, combination horns 
and platens. Universal alignment. 


Longer stroke, insulated ram 
assembly. 


Visible, easily accessible water 
cooling manifolds. 


Precision alignment, retractable 
rams. 


@ Hydraulic jack for guide aligned 
knee adjustment. 





@ Conveniently mounted controls. 


PROGRESSIVE is FIRST with the BEST in 
resistance welding equipment. Let us help 
you with your welding problems. 


| . 


PAY 


ae’ | 
© progressive folder alee (ampany 


* SS 
eee - 915 Oakland Avenue ¢ Pontiac, Michigan 
MEMBER 
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from the feed hopper and the kernels are removed a» 
the cobs rub together 

Formerly, there were 160 rivets, spaced 1*/, in. apart 
in six rows, on the cylinder in the smallest corn sheller 
With redesign of the cylinder teeth, there are only 44 
tuds, spaced 4 in. apart in four rows. On a larger 
machine 322 rivets were replaced by 90 studs 

Productionwise, the smallest machine, formerly rated 
it 100 bushels of corn per hour, now has a capacity of 
from 200 to 300 bushels per hour \ larger machine 
formerly rated at 300 bushels per hour, now handle: 
between 400 and 500 bushels per hour 

\ semiautomatic unit enables operators to end weld 
studs at the approximate rate of one every five seconds 
After a stud has 


heen welded, the machine rotates the cylinder either a 


including loading a stud and ferrule 


rter or an eighth turn, depending on the 
size, and also advances the stud welding gu 
eviinder The stud teeth are thus welded in a pr 
spit i) pattern 

Not only are the stud teeth installed for less than 50 
of the former cost of attaching the rivet teeth, but the 
presses formerly needed with the rive 
released for other work 

Studs used in this application are 
ind 7/. and 1° /.in. long sefore teeth are 
cylinder, the operator stacks the studs in hole 
hoard in front of the positioning machine I} 
izes of studs are stacked with the aid 
colored holes, so that as studs in a row are 
from left to right, the desired size is alv 


the right spot on the eylinde: 





UNUSUAL FIXTURES FACILITATE WELDING 


The special iron cast fixtures installed in a special 
pneumatic press (Fig. 1) now make it possible to tack 
weld manifolds for aircraft engines with unprecedented 
speed and precision at Ryan Aeronautical Co., San 
Diego, Calit 

The fixtures are castings which were made by Lincoln 
Foundry, Los Angeles Che castings look something 
like conventional female forming dies, and two are 
needed to align the components of a manifold with any 
given design 

When they were initially used, the fixture compon 
ents were respectively mounted on the upper and lower 
platens of a hydraulic pres (jood results were thus 
obtained, but it was immediately apparent that there 
was no need to te up ah expensive machine tool in 
order to get the job done 

Consequently, Ryan developed the pneumatic press 
a relatively simple and inexpensive machine with a 
stationary lower platen and an upper platen which is 
readily actuated by air pressure, Little pneumatic 
power is require d to operate this press because the only 
compressive force it brings to bear on a workpiece is due 
to the weight of an iron tooling component and the 
upper steel platen to which it is attached 

Heat-resistant manifold halves fixtured by the tooling 
cannot possibly be misaligned as long as the pneumati: 
press is closed. Yet, due to the configurations of the 
high-strength iron castings, all manifold surfaces that 
must be tacked are fully accessible to workers using are 
welding equipment 

Distortion is minimized in making the tack welds 
big. 2) 
heat-—thus limiting heat-affected areas on the manifold 


because these iron fixtures tend to absorb 


components 


Hased on a stor i 1 Meehanite Metal Corporation, New Rochelle 
New Vork 


Purpose of the tack welds in each 
maintain the alignment of manifold halve 
latter can be imert-gas tungsten-ar 


optimum speed and precision 


Fig. | Special pneumatic press with processed cast-iron 
welding fixtures is shown here in the open position, im 
mediately prior to the removal of tack-welded manifold 
components 


Fig. 2. With manifold components positioned on welding 
fixture, as illustrated here, the pneumatic press is closed so 
that tack welding can take place 
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Society News 


Welding of Precipitation-Hardening 


Stainless Steels to Be Subject of Adams 


Lecture at Fall Meeting 


(,eorge | Linnert hend | the 
velding research group in the Armee 
Stee! Cor} h Laboratori 


heen seiected to «le r the 1056 


Mi eting 


has 
Adams Lecture 
ol AWS t iM 
12th inh Cleveland 
cover; the tu 
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during the Fall 
held October 
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there 
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ot welding fabricat 


terials M nnert 
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AWS DIRECTORS-AT-LARGE 
Term Expires 1957 
R. W. Clark 
J. W. Mortimer 
Hal Savage 
R. L. Townsend 


1958 


Dill J 
Peters G.E 
Wilson 


F.H 
E.D 
JL 
R. J. Yarrow F.H 


AWS DISTRICT DIRECTORS 


District No. | «New England Sidney Low ict No. 7- West Central 


District No. 2-Middle Eastern D. B. Howard District No. 8 - Midwest 


District No. 3-North Central C. E. Jackson District No. 9 - Southwest 


District No. 4-Southeost T,R Berg District No. 10+ Western 


District No. 5-East Centrol Lew Gilbert strict No. 11 -Northwest 


District No. 6-Centrol Keith Sheren 


OTHER DIRECTORS 


Honorory Life Director C. A. Adams junior Past-President F, | 


junior Past-President C. H. Jennings Junior Past-President 


1959 


H. Blankenbuehler 


Linnert 


Gordon Parks 


e 
stevenson 


A. F. Chouinard 
F. G. Singleton 
J. B. Davis 

C. L. Breese 


Cc. M. Styer 


Plummer 


J. H. Humberstone 
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District 9 (Southwest W. H. Greet 
Ave., Grove Asst. District Manager, Southwestern 
Laboratories, 1103 Chartres, P. O 
Box 175, Houston 1, Tex 

District 10 (Western DD). Tillotson, 
Manager, Aweco Supply Co., 800 8. 
Park Ave., Tuscon, Ariz 

District 11 Northwest D. 
Christofferson, Welding Engineer, Chi 
676 8. 2000 


juchanan, Foreman of Welders, ¢ opper 


Bessemer Corp., Lincoln 

City, Pa 
District 4 

entz, Metallurgist 


(Southeast R. EF. Lor- 
Combustion En 
gineering, In 306 Crestway Dr 
Chattanooga, Tenn 
District 5 Kast Central H B 
Cary, Welding Superintendent, Marion 
Power Shovel Co., Marion, Ohio 
District 6 (Central |, R. Stitt W 
teswearch & Welding kng m*§ 
Mahon Co., Box 4666, Detroit 34, Mir 
District 7 (West Central W. I ! 
Industrial Engineer, Deere & Denver, Colo I. A. Oehler, Manages 
('o., 3300 River Dr., Moline, I of Manufacturing, Ame n Welding 
District & Midwest N. Stueck & Manufacturing Co., Dietz Rd.. War 
Assistant Secretar Brothers ren, Ohio; F. L. Plummer, Director of 
Bridge & Lron ¢ ox 24, Lemay 23 engineering, Hammond lron Works 
Mo tox 660, Warren, Pa 


BRNAURD 


PIONEER FOR MODERN WELDING 


yb 


HOLDER 


eago Bridge & lron Co 

Salt Lake City, Uta 
Members at Large——-H. Jackson, Plant 
Superintendent Thompson Pipe & 
Steel Co Larin 


irl 40th Sis 


Palmer 


Stupp 


The jaws substitute for stub waste 
by splicing a 2 inch extension to 
the length of every electrode 


Delivers FIVE surface cleaning 
blows with each swing and lasts 
FIVE times longer than single 
headed hammers 


Pro” aie HANDS 


MODERNIZE the fabrication of plates, 
shapes, rods, bars, pipes, etc. MAKE fitting, 
positioning, holding, and welding a fast, ac- 
turate, inexpensive, one-man job 


Uh. by 
BERNARD WELDING EQUIPMENT CO. 


10230 SOUTH AVE.N -« CHICAGO 17, ILLINOIS 


SOS Soc rely Vews 


Maryland Adopts Z49 


The Department of Labor of tl 
State of Mary land has recently adopt 
Safety in Electric and Gas Welding and 
Cutting Operations wit] 
the force and effect of law, govern 
welding operations. This publicat 
is American Standard 749.1 and 
prepared under the sponsorshiy 


as regulations 


AMERICAN WELDING Sociery 

In commenting on this, Josey 
Halles 
land Department of 
dustr stated Our Salet Ad 
Board felt that this was an 


standard and recommended 


Director of Safety of the \ 


Labor and 


tion to the Commissioner of tl 
Labor ind Ff Ww 
Haller stated 


have felt for some time that it 


partment ol 
Continuing, Mr 


to adopt standards o1 odes 
in scope than it is to co 
our own.”’ Standards 
American Standards 
our requirements ver 
spect and a total of 34 
have been idopted and 
in Maryland Also Ameri 
ards, prepared by a Co 
experts representing all int 
ties, carry more weight 
compliance than regulations 
issued by a regulatory dé 
the government. 

This is reported as anoth 
year 


of the v tlue of standards pre 
well-qualified experts on a nationa 
through organizations sucl 
ERICAN WELDING 


American Standards Association 


+} 
} . 


POCIETY 


Outlook for 38th Annual 
National Metal Congress 
Is Excellent 


All 350,000 
Public Auditorium and Exhibitio 
will be occupied by exhibitors 
38th Annual National Metal Cor 
which re tur! 


ay Tt in 


and | xposition 
shores of Lake Eric 
Oct. 8-12, 1956 

Concurrent with the Metal 
National Metal 
smentifiic sessions in four he 
hotels. Participating in the 
with the American Society 
(headquarters Hotel Statler 
AMERICAN WELDING 
Cleveland), the Institute 
Division of the American Ir 
Metallurgical and 

(Hotel Carter 
Society for Non-Destructiy 
Hotel Hollenden 


Some 150 technical paper 


or the tent t 


(‘ongress 


POocti 


\ining 
engineers 


presented during the week 
sessions conducted by each o 


operating societies 
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Fabricator welds 5 dissimilar alloy 
combinations with Inco-Rod “A” 


Proves electrode’s versatility 


Time after time, Inco-Rod “A”* 
welding dissimilar alloy combinations 
Think of the variety it welds for just one fabricator 


proves euee essful in 


In producing evaporators, this company joins 2', 
Molybdenum Steel to 34 


representative reports 


Stainless. Ineo 


Chromium—! 
Technical Service good fusion 
and sound welds are obtained. Operator likes the way 
Inco-Rod “A” handles.’ 

In distilling equipment, they weld 1020 Carbon Steel 
to 70/30 and 90/10 Copper-Nickel Alloy. The 
‘Inco-Rod “A” results good 
appearance and fusion 

Results are similar in welding SA-266 carbon steel to 
70/30 Copper-Nickel and Monel 


for a heat exchanger. “Better are control than with pre 


report 
bead 


. no porosity or cracking.’ 


gives exé ellent 


nickel-« opper alloy 


INCO-ROD “A” electrode 


} } a 


jie, Welding Products - electrodes, wires, fluxes 


AUGUST 


vious electrode pin holes a 


But successful welds are not 
“A”. the new electrode with t 


coating. It welds most dissimilar 
both between and among ferriti« 
mild steel 


teels, low alloy steels 


other alloys. 
W elds are 


Corrosion resistance usually equ 


strong and ductile 


base metal. And operability is « 
“pray type arc... easy slag 
Are 


Chances 


you having trouble 


are good that Inve 0 Is 


you. Write us giving detail 


THE INTERNATIONAL NICKEL COMPANY, INC. 


6/7 Wall Sts t 


ale or exceed 


‘ iding di 


re reduced about 80 4" f 
with Ineo-Red 
green flux 


urprising 
he distinetive 
alloy combinations... 
stainless 


and austenitic 


high nickel alloy 4, and 
of X-ray quality. 
that of the 
xcellent in any position 
remoy il 

alloys? 


chnical Service can help 


imilar 


N. Y. 





Section 


News and Events 


as reported to Catherine O'Leary 


BUSINESS MEETING 


Thirty members 


inthony 


Fort Wayne, Ind. 
inl guests of the Wayne 
Section met for dinner and a short 
meeting on June 7th at the 


DUM One 


tanch Hobby House 


( offes Nelson 
Snider High 
School. Mr. Snider gave an interesting 


speaker was K 


Principal of South Sick 


and enlightening discussion of what is 
humorous and why it is hur 
4 travelog on the Ha 


in color and sound was show 
the courtesy of United Airlines 


norous 
ian Islands 
n through 


OFFICERS HONORED BY ANTHONY WAYNE SECTION 


D, B. Rice being presented with past- 
chairman's pin by K. Zimmerman at 
June 7th meeting of Anthony Wayne 
Section 








D. Clark giving the returns of the 
election to the new Section chairman, 


J. R. Geiser 





ANNUAL WELDING 
SYMPOSIUM 


Cleveland, Ohio.—-One of the high 
lights of the I7th Annual Welding 
Symposium, sponsored by the Cleve 
land Section, wa it dedication to 
Irving B. Hexter, publisher of Indus 
try & Welding and Welding Illustrated 

Awarded annually the SY th positim 
highest tribute 


pall by the Section to 


dedication is the 
which can bn 
one of ite member In making the 
Allan 


utgomg chairman of the Cle 


symposium dedication Stern 
veland 
Section, cited Mr. Hexter as a person 
of great distinction in the community 
wm well as in the welding industry 
In his reply, Mr. Hexter thanked the 
group and reminisced for a few min 
welding 
ibout the 


industry were 


utes about the progres ol 


His optimists remarks 
future of the received 
with great interest 


The symposium this year was 


SIU 


‘stimulating, inform Z-lir SOeRlOn 


higger——and in some respects bette: 


than ever before It was the result 
of the teamwork and careful planning 
of a highly developed organization of 
the Cleveland Section members 

As in 
posium attracted a large following 
More than 700 welding specialists 


executives 


previous yea trie Vin 


scientists and production 
during 
They heard 
known technical 


discuss important new 


iuthorities were in attendane: 
the day long conference 
nationally speakers 
opments 
in welding 

More than 500 m 
ittended = the 
Hluminating 
Rusty 
Osborn Manufacturing Cs Mr. Sis 


son-—who was also toastmaster 


ind guests 
dinnet mi heard an 
widress by kverett A 


Sisson ile inager ol 


intro 
duced the prin ipal speakerol the even 
ing, the Rev 
plished philosopher and humorist 


Mr. Hall enthralled his audience wit 


Laurenes Hal! inaccom 


Section Veu Ss ad? 


his gems of humor He was re 
with a standing ovation 

Another high point in the evening 
wtivities came when mem be 
both Jack Jarms of the 
Harnischfeger Corp., Milwaukee, W 
ind William EK. Mumford of Diet. 


Sales Co Clevela 


honored 


Engineering 
Ohio, with meritorious awards r} 
iward was made to Mr. Jarma for 
outstanding service as a former of 
ind chairman of many committe: 
the Cleveland Section Mr. Mun 
ord’s citation was for having assist 
on Various committees in such a 
ww to expand the usefulness, influen 
ind prestige of the Section 

Another outstanding feature 
Symposium this year was the « 
sion and further 
educational displays 

An award for the best 
exhibit was made to P 
& Co., In 

Authors of the technica 
vere tobert A Noland 
National Laboratory 
spoke on ‘Welding Problem 
Nuclear Reactors Frank J. B 
hoff American Agile 
covered “The Welding of P 
ind toy W. Emerson, Pitt 
Piping & Equipment Co 
vas ‘‘Welding of Piping and P 
Vessels for Atomic Einerg \ 
tions 


refinement 


Argonne 


Corp 


GOLF OUTING 


Itusca, Ill.—The Chie 
innual golf outing 
9th at the Nord 
n Itusea, I Tee-off 
700 AM A good time 
ill 282 attended ind 


home with a prize 


ANNUAL MEETING 


Denver, Colo.—-The Colorado 
tion held its annual meeting o1 
12th at the Plantation Inn where 
enjoyed a fred chicken 
teports were given by H 
Nominating Committee, and 
Hooper, chairman of Mer 
(Committee The annual 
the section chairman 
Swift, was presented 
ipproved Installatior 
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17TH ANNUAL WELDING SYMPOSIUM HELD BY CLEVELAND SECTION 


ene ge a onto wo 
2. dem eaaivonen 


2 at to eh ya 


Seated at one end of speaker's table are (/eff to right) C. T. Elder, secretary- 
treasurer elect; R. Noland, technical speaker; L. Gilbert, District 5 director-elect; 
A. Portz, chairman-elect; William Mayor, first vice-chairman-elect, and E. Sisson, 


Allan Stern, outgoing chairman, con- 
gratulates Irving B. Hexter to whom the 
Cleveland Section dedicated its 17th 


Annual Welding Symposium 


Pete Sawyer, Cal Wyss, Clayt Herrick 
and Tom Elder (left to right) are 
shown in discussion at the Symposium 


completed 

kKdward {) Browning cist 

ki. Withers ce-chairmatl 

J. Berens, secretary-treasure! 
The membe 

new resea;rci labor atory 


Oil Co 


then nroceeder 


where they were 
view ot this outetanadl 
This closed the activity 


rado Section tor the vear 


EXECUTIVE COMMITTEE 
MEETING 


At the first executive oOmmittes 
meeting for the 1956-57 


following officers of the Detroit Section 


eason the 


were installed in their respective ca 
pacities Chairman, Bill Smith 
Chairman, Gordon Kirkwood 
Vice-Chairman, Larry Kendall 

tary {ay W olgast 
Stitt; Assistant Secretaries, Art Brown 
Bob Burch and Ray Wilcoxson 


Smith presented Jim 


T reassure 


Chairman 


Rainey with his past-chainmans pin 


Avuoust 1956 


toastmaster 


At one of the many featured exhibits, 
Herb McCoy explains positioned weld 
ing to a guest 


HOUSTON SECTION 
ELECTION 


Houston, Tex 
f the Jie 


Air Redu 


ehairman 


n Avi 

Ine si 
Don Middle 
hig lipment 


This carefree includes John 
W olfender Bob Kriz, 


retiring secretary-treasurer (right) 


group 
(center) and 


PAST-CHAIRMEN's NIGHT 


Cumberland, Ind The May meet 
ection was held 


Hestaurant 


the precedent 
the May meet 
‘ast-Chairmen’s 


chairmen were 


inner War ¢ nyoyed 
good pres 
brazing’ wae 
AS, manager ol 
Division of 
Smelting and 

go, Ill 
ad the properties 
razing characteris 
ow-temperature 


gn Of assemblies 


id method of plac- 


Vit covered 
re cine ussed 
cers was held for 


owing results 


SI] 





AIRCRAFT AND ROCKETRY PANEL 


ADDRESSED BY MEREDITH 


Members and guests in attendance at the concluding meeting of the Aircraft and 
Rocketry Panel of the Los Angeles Section on June 7th 


Panel-Chairman Harlan Meredith pre- 


sented paper on ‘Techniques of Weld- 


ing Thin Metal’ 


Michael (; ele , 
kdman | Holt ! chairman 
Karl P. Shetter eco e-chai 
Watts, treasurer Mer 
cedes Spotts ‘ etary 


man lred 


WELDING THIN MATERIAL 


Huntington, Calif rhe June meet 
ing of the Atreraft and Rocketry 
Panel, Lose Angeles Section, was held 
on the 7th at the I:lk’s lodge in Hunt 
ittend 


embers and guests 


ington Park, Calif., with an 
ince of 173 
The program featured a semitechnical 
paper presented by Harlan Meredith 
chairman of the Aircraft and Rocketry 
Airline 


neering (o ol Hi iw 


Panel ind] vice-president of 
Welding and king 
thorne, Calif 

Mr Meredith ibject Tech 
niques of Welding Thin Material,”’ wa 
prepared and presented tin compliance 
with a request made at the beginning 
of the Atreraft and Rox 


1055 fiscal vear by director-at-large 


ketry Panel's 


Francia Stevenson, production weld 


ing engineer, Aerojet-Creneral Corp 


S12 


Dick Hayes and the charming Mrs 
Raymond Bisch prepare to draw the 
door prizes 


The development 
tion of Mr. Meredith 
ducted at Airline Ws 
neering Co 

Mr. Meredith took th 


welding from it 


phase 
origina neeption up 
to the present time ng tep by 
step with the use of slid the progress 
made not only in the de pment of 
the necessary tooling and equipment 
required, but also the techniques and 


cessful 


processes needed in_ the T 
welding of thin materia 
The results of Mr. Meredith's test 
work tungsten 
ire inert-gas proce tablished 
0.005 and OOO 
aluminum and stainless steel and 0.015 
AMS 4901) can be accom 
plished with considerabl 


Mr. Meredith's paper v delivered 


in such a manner as to 1 e it quite 


using the 1utomat 
that welding of 


titanium 


comprehensible to the welder and 
still technical enough té enjoyed 
by the engineer 

Mr. Meredith served a dual purpose 
n presenting the ev 


ening program 


is he also delivered a very interesting 


Section News and Events 


coffee talk entitled “Hunting | 
Montana’s Teton Mountains 
ration accompanied Dy 
tures about hunting elk at Han: 
Guleh 

The hunters were 


handk ipped 
snowstorms and subzero weatl 
however, they still got the 
two truck loads 

Upon conclusion of the evening p 
gram Mr. Meredith was pres 
with a desk pen set as a toker 
appreciation and as a memento of t 
occasion 

Prior to the evening's progran 
upon opening the meeting, which 
the Aircraft and Rocketry Pan 
last meeting for the fiscal yea \I 
Meredith extended the Pane 
ing to all welding operator 
as this was a meeting honori 
welding operator and, as ar 
ment for a good turnout, the 
welding operators to make 
tions were presented with fre« 
tickets through the courtesy 
line Welding 

Prior to the introduction 
toss, Membership Chairman 
Los Angeles Section, Mr. MeGink 
Chairman of the Los Angeles Sectio 


spoke 


growth ol the Section whi h is 


briefly on the outstandi: 
leading the country in both men 
ship and attendance 
Mr toss then 
the floor the many member 


introduced 


generously contributed their tin 
efforts in procuring n 

He also dwelt on the challeng 
being put forth by other 


meet this outstanding growtl 


ANNUAL MAY PARTY 
Milwaukee, Wis.—- Thy 


the Milwaukee Section brough 
ladies to the annual May part 
on May 19th at the Plankinton H 
The affair gave everyon on 
an excellent opportunity to be 
better 


was served with plent 


acquainted | 


cheer 

After dinner, the 
pin was bestowed on 
he was warmly app 
excellent manner n 
rdvanced the Milwaukes 
the past year. The new 
then installed 

Twenty worth-whil 
prizes were distributed to 20 
ladies 

The floor show was put o1 i 
finest 
was followed by dancing to th 


waukee's entertainers 


of Grant Krueger's orchestra 
played throughout the dinner 
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= UP TO 50% FASTER CUTTING 
) SPEEDS WITH THE NEW 
J HARRIS 
AUTOMATIC SYSTEM 


i 


It takes just the flick of a wrist. You can 

now control pre-heat oxygen pressures to as Up to 50% faster cutting 
many as eight machine cutting torches simul- speeds over older methods 
taneously! Working from your regular oper- 

ating position, and using the new Harris 80% reduction in consumption 


system, you get unbelievably smooth, fast of pre-heat oxygen. Overall 


cutting results! oxygen consumed lowered, 
20% 

You get faster starting, piercing and cutting 
than ever before with the Harris unit. Inde- 
pendent control of the starting flame enables 
you to vary one without affecting the other. 


Slag removal reduced to a 


minimum 


Write us for further de- 
tails on this remarkable 
Harris unit, or call your 


nearest distributor. HARRi-. CALORIFIC co 


SGOO CASS AVE. * CLEVELAND 2, GHIO 
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With Pureco CO», one man efficiently welds over 100 units per hour 
The Walker-Michigon Company, Jackson, Michigan (a division of the Walker 
Manufacturing Company of Wisconsin), prominent metal fabricators 
employ this shielding gas to produce economical welds more rapidly 


Low cost inert gas shield! 


For certain welding operations CO, is proving 
an ideal inert gas shield — economically and 
productively. 

Pure Carbonic Company supplies CO, in all 
for hundreds of 


forms — gas, liquid, solid 


Industrial uses. Your Pureco salesman is pre- 
pared to give you the service you need to put 
CO, to work for you profitably. He is at your 
disposal. Select the Pureco depot nearest you 
from the list on the opposite page. 





PURECO 


Pure Carbonic Company 


A Division of Air Reduction Compony, Incorporated 


General Offices: 150 East 42nd Street, New York 17, N.Y. 
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SAN FRANCISCO SECTION INSTALLS OFFICERS DURING 
VISIT TO MARE ISLAND NAVAL SHIPYARD 


2 


from these 
convenient 
distribution points 


ALABAMA 
BIRMINGHAM—Phone: 53-1626 
MOBILE—Phone: Hemiock 3-281! 
MONTGOMERY —Phone: 6868 
wone A ay . _— San Francisco Section group shown during the visit to Mare Island Ways on May 
' (CK —Phone ranklin 4-855 . 

CALIFORNIA 28th. Keel of U.S.S. Sargo is in background 
BERKELEY—Phone: Landscape 6-215 
FRESNO—Phone: 2.5222 
LOS ANGELES—Phone: ADoms 1-936! 
SAN DIEGO—Phone: Belmont 9-6855 

CONNECTICUT 
NEW HAVEN—Phone: Spruce 7-4436, 7 

FLORIDA 
JACKSONVILLE—Phone: Evergreen 7-7425 
TAMPA—Phone, 2.0304 

GEORGIA 
ATLANTA—Phone: Dixie 240! 

ILLINOIS 
CHICAGO—Phone, Wabosh 2.8503 
PEORIA—Phone: Peoria 7-4113 
SPRINGFIELD—Phone; 3-616! 

INDIANA 
FORT WAYNE—Phone: Anthony 3222 
INDIANAPOLIS—Phone: Melrose 2-2 

1OWA 
DES MOINES—Phone: 2-0449 

KANSAS 
KANSAS CITY—Phone: Grand 67 
WICHITA Phone: Amberst 2.89465 

KENTUCKY . 
LOUISVILLE—Phone:; Wabash 7274 Left to right are L. A. Keck, C. B. Robinson (past-chairman), L. Robbins, W. F. Ajello 

LOUISIANA ‘ ibylon anc Ww.D ett 
BATON SOUGE-Phene: 46-9928 F. Stettner (new chairman), B. P. Faas, S. Roberts, E. R. Babylon a ic . Vogg 
NEW ORLEANS—Phone, Cedar 729 

MARYLAND 
BALTIMORE—Phone: Broadway 44 

MASSACHUSETTS 
CAMBRIDGE —Phone, Kirkiand 7.6044 

MICHIGAN 
DETROIT—Phone: Tashmoo 6-6210 

MINNESOTA 
AUSTIN—Phone, 238 
ST. PAUL—Phone: Prior 6431, 2 

MISSISSIPPI 
JACKSON—Phone: 4.4838 

missouri 
KANSAS CITY—Phone: Grond 67 
ST. LOUIS—Phene, Chestnut 1.2244 

NEW JERSEY 
DEEPWATER—Phone: Pennsgrove 2903 
NEWARK—Phone: Bigelow 2-0400, Rector 2-4380 

NEW YORK 
ALBANY —Phone: 8.2719 
NEW YORK—Phone: Bryont 9.1147 
NIAGARA FALLS—Phone: 4-242! 

NORTH CAROLINA 
CHARLOTTE—Phone: Edison 3-612 
OHIO 

AKRON—Phone: 5658 presenting gavel to Fred Stettner, the 
CINCINNATI Phone: Mulberry 4793 . . 
CLEVELANO—Phone; Olympic 1-652 ncoming chairman 
COLUMBUS—Phone: Capito! 4.9624 
LIMA—Phone: Lima 4-65! 

OREGON 

PORTLAND—Phone: Broadway 2467 

PENNSYLVANIA : 
ERIE—Phone, 2-375 a eee ell ; « follow Ma 25th in the 
HARRISBURG —Phone, 4.3253 ‘ the election 
PHILADELPHIA—Phone, Wolnut 2-199 rat | ‘ re} ) i 
PITTSBURGH — Phone, Cedar 178 o bam is | nm. Linnehan ‘ ty ' t OMI Season As 
READING—Phone: 2-317 —— : . , 1 St art 
SCRANTON—Phone: 4-1537 , ey ‘ “at chairman f i elewar 

TENNESSEE af Hes a (thalmes WK } Producta Co.: vice 
KNOXVILLE—Phone, 4.5833 wr 
MEMPHIS—Phone: 5-7443 Mf 0 ice-chairman tt? ‘ciden, Architect 
NASHVILLE—Phone, 4-8976 

TEXAS Smith Corp nicl } ' J } Mooney 
DALLAS—Phone: Riverside 6084 ‘ ‘ viol the Heil , | School secretary 

VIRGINIA 

RICHMOND—Phone: Richmond 5.6999 f “1 ea ‘ | Metterhauser. Air 
WASHINGTON 


SEATTLE—Phone: Elliott 8252 edu i ‘ ) 
WEST VIRGINIA ANNUAL MEETING ng in, John Miku 
CHARLESTON —Phone: 3.1677 
HUNTINGTON—Phone, 3.7144 New York, N. Y The last meeting ( iid in excellent job of 
WISCONSIN ‘ ‘ ~ t th tire 
MILWAUKEE—Phone; Broodwoy 3-691 4 the seasor vew York Se il! nship throughou we enti 





C B Robinson Section chairman, C B Robinson in the process of receiv- 
ing the past-chairmans pin from L. A. 


Keck 





\r GUST 1O56 Section New and } rents Slip 





year, turned the gavel over to the 

incoming chairman, Mr. Stewart 
After the 

annual dinner was held, with 208 


business meeting, the 
members of the section in attendance 

Following an excellent dinner, the 
members were entertained by an 
excellent show of the lighter variety 

This meeting was held at the 
Building Trades Headquarters at 2 
Park Ave., New York City 


LADIES’ NIGHT 


Olean, me» Be Annual election of 
officers and Ladies Night of the Olean- 
Bradford Section was held at the 
Castle Restaurant, Olean, N. Y., on 
June 19th It was a very enjoyable 
evening tor all 45 
who attended this affau 
provided by a 


embers and guests 


Dinner music wae 
three-piece string ensemble and dan 
ing followed the dinners 
The ladies were provided with 
beautiful 
door prizes 

Outgoing chairman Mike H. Rob 
inson paid high tribute to the officers 


r ind also tickets for 


and members who assisted him in a 
successful year at the helm of the 


local Beetion 


WELDING MILD STEEL 


Seattle, Wash.The May meeting 
of the Puget Sound Section was held 
at the engineer's Club on May 17th 

The featured speaker of the evening 
was Roger W. Tuthill OV, welding proc- 
ess engineer for the General Electric 
Co., Welding Department Mr. Tut 
hill presented a very lucid deseription 
of welding mild steel with the auto- 
matic gas-shielded (CO,) welding proe 
ens Mr. Tuthill 
duced as a technical topic but to the 
pleasure of the audience the speech 


speech was intro- 


was held on a level of complete 
understanding for everyone in attend- 
ane 

The officers for the 1956-57 season 
were eleeted during the business meet 
ing The ofheers for the 
ive William HL. Downing 
Frank 
Douglas Allan, secretary-treasurer 


Coming Veal 
chairman 


Johnson, vice-chairman ind 


INSTALLATION OF 
OFFICERS’ NIGHT 


San Francisco, Calif. 
Franciaco Section celebrated on May 
2th the “Installation of New Officers 
Night by Inspecting the naval con 


The san 


struction and repair facilities of the 
Mare Island Naval Shipyard 
Following a movi explaining the 
yard organization the members 
toured the ways and the shops The 
submarine 


U.S.S. Grayhack 1 new 


being converted into a guided mis 
u 


S16 


sile submarine, was inspected on the 
ways. The keel of the U.S. 
Sargo, the nuclear-powered submarine 
being built at Mare Island, provided 
the background for a group picture at 
the ways 

In the shops, th 
shown the many components of the 


members were 


Sargo which were under construction 
All were of intense interest and many 
of exciting interest. It was no small 
thing, the group agreed, to have the 
privilege of closely observing the part 
building of this nuclear ship, looking 
over the shoulders of welders applying 
the lead shielding where the fuel units 
are to be nested for the generation of 
power. Welding was surely demon- 
strated at its best inthe U.S.S. Sargo’s 
s it to the 


perfection of every phase of fabrica 


construction and so vital 
tion, it seemed unlikely that the ship 
would be successfully built without 
this method of joining Phus, it ap 
peared that the timetable of welding 
progress has been coincidently phased 
in with the progress made in develop- 
ing nuclear power to make this ship 
possible 

Other welded items well worthy of 
mention are the aluminum shop 
welded destroyer masts. These com- 
plex, tripod, tubular structures, intri- 
cate in design and some 50 ft in 
height, are built of many sizes of tub 
although they do not lend 


themselves to jigging, amazing accu 


ing and 


racy is maintained in alignment and 


dimensions during the welding 


SOCIAL MEETING 


San Jose, Calif.-A social get 
together was held as a final meeting of 
the season for the Santa Clara Section 
on May 29th at the Almaden Golf 
and Country Club Some 125 mem- 
bers and their ladies helped to make 
this a very successful meeting and 
close out a highly successful vear 

Following the dinner, students from 
the Drama Department of San Jose 
State College presented a 30-min skit 
from “The King and I 

Dancing was held from 10:00 p.m. to 
1:00 alm 

The following new ofhes for 1956 
97 were installed Fortune Masdeo 
Michael Sebastian lat 
Dolph Hubbard, 2nd 
vice-chairman ton Skow, treasurer 
Jack Garrels, secretary 


chairman 


vice-chairman 


STEEL PLANT TOUR 


Lone Star, Tex. — Th 
of the Shreve port Section featured a 


meeting 


most successful plant tour of the 
Lone Star Steei Co., Lone Star, Tex 
Some 45 members attended the tour 
on June 16th which was arranged by 


Section News and Events 





INSTRUCTIONS 
FOR 
PROSPECTIVE AUTHORS 


Authors who plan to submit 
papers for publication in Tx 
Wetpine JOURNAL are invited t 
send for a free copy of the booklet 
“Instructions and Suggestions for 
Authors.”’ All requests should | 
addressed to Editor, Tue Wertp 
ING JOURNAL, American Welding 
Se Ny; 


society 33 W Sot! 


York 18, N.Y 











) 


the program ¢ hairman through Rol 
Collins 
Lone Star Mr. Collins gave a | 
talk in the cafeteria where ref 
ments were served prior to the 


public relations manage: 


The party saw the iron or 
coke furnaces, open-hearth 
and welded pipe plant 

started at 2:15 and ended 


P.M 


84,000? 


Yes in a 12-month period 
January 1955 to December 19 
84,000 reprints of vital articles 
The Welding Journal were reque 
proof of the authoril 
editorial calibre of The We 
Journal. Proof, too, of the acceplar 
by the welding and allied industrve 
of The W elding 


standard of reporting 


j } 


Journal s 
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for better weldimzge om = 


wider range of jobs... 


the Vewatile 
| ICKER$ 
. Controlare 
) DC Welder 








e\"|@ 


t ontrolare 


IN EVERY DETAIL... 
ENGINEERED FOR SUPERIOR PER- 
inti. * FORMANCE AND LONGER LIFE 


Maintgins arc stability through the complete current 
range from extremely low to extremely high without 


range switches, 


Can bend the volt-ampere curve to meet the parti- 


cular welding job being done 


Gives full-range automatic are control in any weld- 


ing position. 


Can strike an arc without the use of high frequency 
when using inert gas and tungsten on extremely low 


current. 


Write today for illustrated brochure with Exclusive, patented Magnetic Amplifier combines 


complete information on the Vickers fine control with ruggedness and durability. 


Controlarec DC Welder. 
Exclusive, dual remote control equipment available 


». provides close control of complete current and 
voltage range. 


® Low spatter performance on special electrodes. 


Plus Many Other Quabity Features 


VICKERS ELECTRIC DIVISION | 
VICKERS INCORPORATED a unit of Sperry Rand PN 
1853 LOCUST STREET * ST. LOUIS 3, MISSOURI 
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UNITIZED CONSTRUCTION of FEEDER FINGERS codvance the fabric COIL UNLOADING is automatic. A full 
welding heads simplifies adjustment between each series of welds. Position coil is shown moving out on the cradle which 
for mesh spacing and facilitates re- of the two sets of fingers is adjustable is designed for rapid unloading to permit 
moval for maintenance. Up to 160 to suit the mesh spacing. continuous operation of the welder. 


heads may be used 


THE THOMSON WIRE FABRIC WELDER 

turns out a mile of fabric every 90 minutes. Longitudinal wires 
are taken from coils, straightened in two directions, and fed to 
the welding station, Transverse wires are taken from a coil, 
straightened in two directions, fed into receivers, cut to length, 
positioned in the welding dies by “placer fingers”, and welded 
at each intersection. “Feeder fingers” automatically advance 
the fabric through o selvedge trimmer and through the shear 
or to the coiler, 
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EVERYDAY USES OF 

WIRE FABRIC 
Welded wire fabric is used to rein- 
force concrete highways, streets, 
sidewalks, floors, roofs, walls, beam 
wrapping, cirport runways, pipe, 
irrigation canals, aqueducts, reser- 
voirs and similar construction. It is also 
used as fencing, ranging from farm 
and lawn fence to poultry netting; 
for flooring, caging, partitioning 
ond grillwork; and os the wire 
fabric component of many familiar 
products. 





RESISTANCE WELDING 


by the mile 


An Example of Automation in the in rolls or sheets. Rolls are mechanically off-loaded 
Production of Welded Wire Fabric and sheets are automatically sheared into mats of 


specified lengths 


To supply the nation’s appetite for welded wire 
, pp" ts The Wire Fabric Welder is one of many types of 
fabric, Thomson has developed automatic welders 
special purpose welders for which Thomson is the 
which literally produce fabric “‘by the mile 
recognized source throughout industry. It is also 


The giant fabric welder pictured here makes a fine example of automation applied to resistance 


heavy concrete reinforcement. It turns out over a welding 
million square feet a week in widths from eight to 
A Thomson man will be glad to discuss with you 


sixteen feet in a wide variety of mesh spacing and 
ways to reduce or eliminate work handling in your 


wire gauges. , 
pane resistance welding operations. Here is an area in 


It takes the raw material in coils just as it comes which you can enjoy the advantages and economies 


from the steel mill and delivers the finished product of automation right now 


roomson Weldliiid.. 


GIVENTER OF RESISTANCE WELDING THOMSON ELECTRIC WELDER COMPANY, LYNN. MASS. 


Thomson also makes a complete line of standard spot, projection, seam and flash-butt 
welders. Also, aircraft, brake shoe, shell and other special purpose resistance welders. 
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New Members 


Total National Membership June 1, 1956 
Effective June 1, 1956 


Associate Members 
Students 

Honorary Members 
Life Members 


MEMBERSHIP CLASSIFICATION 


A—Sustaining Member B—Member C—Associate Member 


F—Life Member 


D—Student E—Honorary Member 


AWS Builds Men of Welding 





ATLANTA 
Smith, Donald A i 


BIRMINGHAM 


Davidson, Jim (8 


BRIDGEPORT 


LaTulip Joseph ‘y 
Vennella, Angelo | 
Salee, Anthon Bh) 


BOSTON 


Hanson How ard H 
Kataja, William R 
Spear, Fred W. (1B 


CHICAGO 


brever, Norman N 

li vestone, John D. ( 
Fenwiek Creorge W 
Hagarty Thomas J { 
Hesterman, Francia ( 
Higgins, Christopher G. (¢ 
Lane, William ¢ B 
Mueller, Hane W Lb 
Schneeberger, Robert H KB 
Thompson harl (B 
Pucker, Joha O. 


CINCINNATI 


Ruppender Robert R 
Schuehler, Carl A IB 
Vonderheide, Val R 


CLEVELAND 


Haker, J. N. 

Barch, Robert ¢ ( 
Hest, Forest A. (B 
(ope William | { 
Dewald, William A. (B 
Horn, Ronald R. ( 
MeCihee Paul l 
Smith, Kelton | KB 
Sulak, Robert J. ( 
Tate, Fred 8. (B 
Leakey i arry ( { 
Zivkovic, Frank A. (B 


COLORADO 


Linclhe rg I R B 
Scheibel John 8) 

Ulrich Lee W BR 
Williams, Bert ©. (« 
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COLUMBUS 


Burkhardt, Rh. A. (€ 
bindsley tichard A ( 
Holaclaw, Guy L. (B 
Sellon, William A B) 


DALLAS 


Jolley, Jerry L. (C) 


DAYTON 
Jones Harry \ Jt 


DETROIT 


Anderson, Walter 
Chiasson, Bill (B 
Grove, Karl (B 
Ciumbert, Charles I 
Janke, Walter I ih 
Keefer, Ernest G. ( 
Lusher, Hugh G. (B 
Van Pelt i arold | B 


HARTFORD 


(iriewold, John 8. (B 


HOUSTON 


Benning, George H. (« 
Blackburn, Henry W. (B 
Clendennen, Ernest (¢ 
Kldridge, Albert M. (B 
Gramann, Henry T. (B 
Hudson, R. ¢ B 
Johnaon, Henry M. (B 
MeDaniel, Ben A. (B 
Palombo, W B B 
Price, Winfred ©. (B) 
Simonetti, Chria J. (C 
Spence, Robert M B 
Tiller, Lawson (( 


Wright, H. D(C 


INDIANA 

Haves, John M. (B 
Lee, Paul BE. Jr. (C 
Wilson, Harold R. (C 
IOWA-ILLINOIS 


Smit, John R. (C 


LONG BEACH 


Jones, Ruth H.(D 
Keyte, Lawrence I iB} 
MeGregor, W. P. (B 


N ew 


LONG ISLAND 


sore Walter ] 
boinftur Donald ¢ ( 
Kollo« Jian S Bi 


LOS ANGELES 


er W ; 
Juv ( ( 

en Michael ( 
ourland, Louis H. (€ 
rown, Sherman 8. (¢ 
(‘amero iH igh 4 ( 
Driscoll, George (B 
Drisco Robin R. ( 
Drummond, Robert L. ( 
Kiggen, Ray W. (¢ 
Kuban!) Howard C ( 
Kivans, J. R. ( 
Har ing John B 
Herndon, Carroll W. (D 
Kline, Edward T. (€ 
M vdsen Harry Ik ( 
Putman, Charles ©, (( 
Reinhard, Robert R. (B 
Valente, Angelo J. (¢ 
Van Horik | R B 
Vetter, Warren H. (¢ 
Warren, Leland P B 
Williams, George G. (¢ 
Yon, L. L. (B 


LOUISVILLE 


Camperman, C. W. (B 
Van Hoy, Robert M. (B 


MADISON 


Bertrand, R. | B 
Schlichter, kdward J. (B 


MAHONING VALLEY 


lavlor, Kirke I 6. 
MARYLAND 


Bennett, Floyd kK. (¢ 
Cercy, Roma ( B 
Fernes, Emil I B 
Lingenfelter, Robert (C 
Neuman, Jerome 0. (C 
Stack, John N Cc 


MILWAUKEE 
Doerr, Francia X. (C 
Hirthe W alter . 


Ladwig L.A B 
Manning, Robert (C 


Ve moe rs 


MOHAWK VALLEY 


Montero, Richard ( 
Turk, James E. (¢ 


NEBRASKA 


Black, Ralph P., Jr. (¢ 
MeAlister, John H. (B 


NEW JERSEY 


Baum, Leonard jy 
(Castano, Carl (¢ 
Carbe H W B 
Lindquist, Robert 
Rogers, Walter I. (¢ 
Simms, Forde (B 
Stavenick, Leo \ 


NEW ORLEANS 
Duplaisir, William bk. ( 


NEW YORK 
( reed, William \ B 


Farnstrom, Bengt ©. (¢ 
Feinberg Joseph B 
Hembree, ki. O. (B 
Lichtenberg, Samuel (B 


Woznick, Walter J. ( 


NIAGARA FRONTIER 


Biskup, Joseph (B 
Hock, James J. (B 
Klein, Milton T. (B 
Meredith, James R. (( 
Saxton, William 7 { 
Waters Roy B 
Wright, Jerry J. (B 


NORTH CENTRAL OHIO 
Gandert, Fred C. (B 
NORTHEAST TENNESSEE 
Morris, L. A. (¢ 
NORTHWEST 


Jasper, Kenneth J. (B 
Myers, Bernard P. (( 
Parker, Arthur P. (¢ 


NORTHWESTERN 
PENNSYLVANIA 


Humphries, George W. (B 
Williams, Bruce R. (B 


OKLAHOMA CITY 
Millspaugh, F. C., Jr. ( 


THe WexLvING Jor 



























































—~—— 



























































+ 

+ 

7 

A. 

i 

+ 

+ 

5 

: 

i 

~ 

i 

22 2. om om 

1 

| 

> 
+ 

; 
ime 
pa 

% 

, 

i 











> 


























































































































































































WHICH WILLDO YOUR 106 BEST? 

















kes them all... 





Square D ma 





most exacting applications! 





for simplest oF 








pose Machines 





for General Pur 
ring widely v4" 





For applications requi 
rmal welding speeds 





welding conditions, BO 





and maximum simplicity. 



















































































































> 
a CLASS 8992 Type paGc-} 
a 
for High Speed Welding 
an For production lin run or stat ynary — 
tae we Jers and other 4P! ath ne wher 7 
b high spee?@ high r dual gua os 
a ntro| are factors ~ 
+ 
—P - 
eyNCHR' WOUS 4 
for Precision 
Welding 
For welding alumi- 
num, other non-fer- 
rous and ferrous 
metals requiring 
precision we 
e times; stepless heat 
control; slope oF 
5 : 
as 1 taper control. 
4 CLASS 6993 Type BDG-2 
’ 
You'll find your nearby Saver® o y 
Field Engineer © source of soun 
counsel in selecting the welder com 
trol best suited to your application. 
CLASS 8992 TyP® pcG-1 
z te ' ¢ so 
NOW..- CaM propucts AREA paRT OF THE SQUARE D LINE! 
’ ; T os | ’ a 7 em , 
a al ae a -4++4+4— fe iit Trt rt 
ee ++ +++ b- 4 4-4-4 ; | +4 T 
T ij wa S = ; : ; ++ i 
, 1 






























































PASCAGOULA 
fiould, bi. A. (€ 
Hammett, kb. ht. ( 
PEORIA 

Blinn ho al M Bi 


PHILADELPHIA 
Bilhardt, Lawson, J. (¢ 
Clark, Robert bk. (¢ 
Fine, Leo M.. Br. ( 
June, Frederick N. (¢ 
MeKearney, T. A. (€ 


PITTSBURGH 


Morley, Fred J., dr. ( 
Seidl, Carl I Ik 
William, Robert D. (4 


PUGET SOUND 
Hensel William J ( 


RICHMOND 

Bloxton, 8. I 
Femiani, G. J.B 
Mednick, Maurice L. (B 
Osburn, E.R. OB 
Stinson, Z. T. (¢ 
Williams, Robert 8. ( 


ROCHESTER 


Castle, Richard D. (¢ 
Preece, James (¢ 


ST. LOUIS 


Thomas, Rollie H. (B 
Williams, Richard C. (¢ 


SALT LAKE CITY 
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WANTED! 
NOW 


PHYSICAL METALLURGISTS, minimum of 5 years 


experience with heat-resistant materials 


WELDING ENGINEERS with extensive experience in 
spot, seam, flash, arc, heliarc, automatic heliare and con 
sumable electrode welding of aircraft materials. Positions 
are in metallurgical section of engineering department and 
involve research, development and consultation with de 
sign engineers 


PHYSICAL METALLURGISTS with experience, to co 
ordinate with design groups in the development of aircraft 
castings with optimum properties 


THIS IS an exceptional opportunity for men with thorough 
training and experience. Complete technical facilities are 
available, and working conditions are ideally satisfactory 


ADEQUATE HOUSING in all price ranges, thousands of 
acres of lakes and parks, a low cost of living (no state sales 
or income tax), and a mild year around climate make 
leisure time interesting and relaxing 


TODAY 
America’s largest and finest aircraft plant 
sional ability is your only limitation 


investigate the challenging opportunities at 
Your profes 


Send resume of training and experience to 
EMPLOYMENT SUPERVISOR 
CONVAIR 
FORT WORTH 


A Division of General Dynamics Corporation 








, 4 
WANTED: 

, 4 * 7 
WELDING ENGINEER 
Permanent position with a leader in the design anc 
construction of petroleum and petrochemical plants 
It requires a college graduate, preferably with a degree 
in welding engineering. The man selected will assist 
the Chief Construction Engineer in the establishment 
and maintenance of welding quality control on fi 
projects, including investigation or development of nev 

techniques, methods and materials, and he will 
ticipate in research and development of welding pro 
grams. Excellent salary and many liberal benefits 
Please write complete details including salary require 
ments. All inquiries in confidence 


Box V-336 

















EDITORIAL—SALES 
OPPORTUNITY 


With national engineering society monthly 
publication. Resourceful, capable assistant 
wanted to sell advertising space and to aid 
with overall editorial and production 
activities. Field closely allied to metallurgy 
and metal fabrication. In reply please 
outline experience, personal history and 
salary requirements. 


Box V-337 
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ABSTRACTS OF CURRENT PATE BS 


prepared by Vern L. Oldham 


Printed copies of patents may be obtained for 25¢ from the Commissioner of Patents, Washington, D 
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Save time, money and worry 
when welding stainless steels 


ee 


~--fleco 


STAINLESS ELECTRODES 


Arcos controls in manufacture guarantee highest quality weld 


metal easily deposited. Widest electrode selection in the 
industry enables you to meet accurately the physical, chemical 
and metallurgical requirements of every job. Special ELECTRO. 
PAK prevents moisture pickup and chipped coatings in ship- 
ment and storage, also provides resealable feature. ARCOS 
CORPORATION, 1500 South SOth Street, Philadelphia 43, Pa. 
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base and a third conductor extend 
tne mid-point of the secondary windi: 
this electrode An accumulator is 


vided hetween the second and third « 
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the second conductor between the ac 
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2,748,238—Metunop or WeLpinc Wir 


Unper Tenston—Renn Zaphiropo 

Oakland, Calif., assignor to Chron 

Television Laboratories, Inec., N« 

N. Y., a corporation of California 

This patent re lates to the welding 
plurality of tensioned wires to 


which is made up of two sets of opposit 


disposed sections 80 that the wires « 


in substantially parallel relationshiy 


a window area defined by the two set 


; 


oppositely disposed frame sections 


tially the tensioned wires are positioned 


that the have the relative pm 
desired after welding and the frat 
brought into contact with these wire 
that each wire contacts two oppo 
disposed lrame sections act 
spot welded to each of the two 

tions and is compressed during the 
operation against that particular 
section which is being welded Her 
tension in the wire across the window 
of the frame i* retained regardl 
detensioning effect induced b 
ol the wire material as a result o 


ing operation 


2,748,343-—ELectronic Seam Ws 
Kdward C. Hartwig, Walnut 
Calif., and Hubert W. Van Nes 
Aurora N Y aseignors t 
house klectrice ( orp Kast | 
Pa., a corporation of Penns 
The present patent relates 
combination including three diffe: 
ductors and means for impress 
nating potentials in opposite 1 
tionship between the first conducto 
second conductor and between the 
conductor and the second corn 
Special rectifier and impedance 
us well as other controls, are provid 


this circuit control combinatior 
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RENT INDICATING Device — Willian 


Platte and William L. Roberts, Mel 
port Pa assignors to Weastingho 


Kleetric Corp Kast Pittsburg! 
corporation ot Pennsylvania 
This patent if on i re 
ing current indicator Phe 
includes an am toroid adapted 
coupled to the welding circuit 
integrating network connected to t 
toroid Pairs of discharge dev 
biasing means are provided in the 
«o> that the discharge device 
whether the welding current lic 
the desired limits 


2,749,417-—PorTasus ELecTRic 
Wetver— Philip R. Griskell, Oat 
Ill 
This patent 8 on a manual 
portable electric apot welder 
stationary transformer ha 
secured thereto and is mounted ino 
of a housing whereas a pivoted tra: 
has an electrode mounted ther 
positioned in another part of the he 
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Special lever, spring and grip means are How to improve quality on every 


provided for controlling the relative posi 


tions of the electrodes in the welder and the 


slip action tae aluminum job welded by inert gas 


2,749.419—Macnine ror Wetoina Con 
racts ONTO Swircen Part kiner W 
Larsen k-lmhurst Il issigthior 
Western Electric Co., In 
N.Y i corporation ol Ne 
This ipparat m= for 
onto a pluralit ol wires of a Viteh part 
The apparatus includes a welding head 
having a contact movable therewith and 


means for feeding contacts to 





head A holder supports 

t predetermined position 

wires in the path of movement provi 
for the welding head Other means 
operated in timed relation to the 
feeding mear or propelling tl 

head throug! predetermined 

thrust successive contacts carried thereb 
wgainst the wires aligned therewith to com 
plete welding circuits for percussi 


velding the cor wets onto tt ie 
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assignors to Worthington Cx 


Im ths welding head potioner, une |, WELD WITH +Feco 
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movement with relation tl 


ing stick ix movably mounted om thi ALUMINUM SPOOLED WIRE 


transverse member while th 


is suspended from the welding sti The advantages of aluminum weld-fabrication are many it 
special mn Lamit tel yniy @ quality weld metal can produce them with maximum 
‘dee tus are actuate MOven oO benefit. Arcos manufacturing controls plied to ALUMAR 
the welding giz now Spooled Wire are a sure guarantee. | ' ritically con 
oper ited ahd trolied range you can meet every 14! eristi with peace 
lowering acti ARCOS CORPORATION South SOth Street, 
hiladelphia 43, Pa. 
2,749,422 Mernuop 
Sneer Mera be LemMent 
Leon Saives Billanco 
aseignor to Regie National 
Renault, Billaneourt, Fr 
This patented method 1 
ing two metal sheet part 
heat-conductive ipport hav 
channel therein is provided 
fusible metal is placed in 
The sheet metal parts to be welded ar 
then secured to the support to overt 
such fusible wire at the weld zon Weld 
ing heat is applied to the edges of t 
sheets which overlie the 
heat such edges to fuse the 
to fuse the wire so that b 
of the molten metal the 
the edges to form a ben 


the weld line 
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Current Welding Literature 


For copies of orticles, write directly to publications in which they appeor 
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Welding for Jet engine Canware, R. Bushell. Welding & 
\Metal Fabrication 24 \lar. 1956) pp. 76-85 
URCRAFT ENGINE MANUFACTURE. Hot Parts fo: 
m. b. 4 Western Machy. & Steel World, vol. 47 
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pp. 1&-27 


URCRAFT ENGINE 
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1056 
Spotwelding in Handle 


IS. no. | (Jan. 1956 


1 TOMOBILE WHEELS 
Automobile Wheels, M. H 

+ (Mar. 1956 
BRAZING. 


Steel, vol 


Manufacture of Spot Welded 
Grams. Metal Progress, vol. 69 
pp. 63-67 

tight Lrazing Method, P. D. Joh 
16 (Apr. 16, 1956), pp. 106, LI1T-113 
Brazing with Silver Alloys Helps Solve Trick) 
\. W. Swift Pool king 36, no. 4 
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BRAZING. 
Production Probleme 
Mar. 1056) pp. 01-05 
BRIDGES, ALUMINUM. Footbridge in Formed 
minitum Sheet, ¢ Marsh Light Metals, vol. 19, no. 216 
1956), pp. 91-03 

WELDING COSTS, 


vol 


\lu 
Mar 


How to Determine Standard Costs i: 
Welding Shops, P. Lockwood, Industry & Welding 20) 
no, 2 (Feb, 1956), pp. 109-110, 119 
CRANES. All-Welded Shop Crane, H. 
kngr., vol. 41, no. 3 (Mar. 1956), p. 34 
GALVANIZED METAL. 
Pp. W Welding & Metal Fabrication, vol 
Mar pp. S101 
HEALTH HAZARDS. 


vol 


Bovle. Welding 
Welding of Galvanized Stee! 
Jones 24 nie 
1056 
Incidence and Prevention of Occu 
pational Hazards in Are Welding, A. W Welding & 
Metal Fabrication, vol. 24, no. 3 (Mar 104-106 

HYDROELECTRIC POWER PLANTS. Application of 
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WELDING Pechniques 
Welding Heavy Aluminum Plate, J. A 
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104, 106, LOS 

SHIPBUILDING. Swedish Ship Welding 
Welding & Metal Fabrication, vol. 24, no. 3 (Mar 
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NEWSFRONTS 


Will it fly? 


It certainly will! In fact you can find many just like it “flying” through quick- 
ripening tobacco crops. It’s the Case “88,"" America’s newest tobacco harvester. 


And 100% of the welds are made with A. O. Smith electrodes. 


Anniston, Ala. — When this new harvester went into 
production, J. I. Case Co. production officials knew a 
major share of costs would be for welding. Therefore, 
to make sure they were using the best possible proc 
dures, they called on A. O. Smith. 

In response, a topflight specialist from A. O. Smith 
visited their Anniston plant, spent a week surveying thei 
welding procedure 

Result: Welding operations at this plant are running 
smoothly costs are satisfactory and A. O. Smith 
SW-14 and SW-65 electrodes are being used for 100% 
of the welds 


This is one of many examples of A. O. Smith's ability 


and willingness to help you solve your welding problems 


big or small. Why not get in touch with your “man 
from A. O. Smith” today for all the details 


The man from A. O. Smith 
Owen Ford is the A. O. Smith 
representative who worked 
with J. I. Case at Anniston 
More than a salesman, he’s a 
welding specialist, ready and 
eager to help you with any of 
your welding problems 


Here's the Case 88" at work. Terrain it 
must travel is uneven... submits frame 
to severe torsional stresses and strains. 
Thus welds must be of unusual strength. 


This view of the Case tobacco harvester's under- 
carriage clearly indicates why “small area’ 
welds will have to carry heavy loads without 
failure. 


lus We 




















Despite absence of bulky structural member, the 
Case “88” has a great deal of stamina. At work, 
it carries a crew consisting of six. It is self- 
powered with a 25hp Case air-cooled engine. 
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honorary degree ot mem 
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it the new Youth (‘enter 
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He has devoted much time and Electric Wel ling S membership of the 
committee work for the AWS Ohio area for Westinghou ite annual conterence 


The NVATA member 


ms been a frequent ntributor to He is a member 
n rural area high school 


technical literature WELDING Soctery and 


Although he iw retiring Nir of Professional Knginee } \ 
OKT We ay weer’ sence and art of moc 


the country who teach 
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'D rometr netrumentation umd Service of } lectru I \\ neg | Carl and Oberst 
heating ment, Supplies and Rod Appointed by Burdett 
William Loveman pore 


Burdett Oxygen Co., Cleve 
innounces the appointments of 
Carl as vice-president in charg 
. : and Jack Oberst as genera 
ARONSON TURNING ROLLS ox of all Oho oparetion 
y) Mir ( irl who hye wiih his 


with these PLUS FEATURES Beng 


years ago & 


Today there is need of Turning 
Rolls that will give everlasting 
continuous service to meet the 
needs of high production and 
precision welding techniques — ] | 


ARONSON fills that need Overload 0 le Rod 
@ The OVERLOAD DISCS of 


Rubber po Overload Disc steel provide maximum trac- 


| 
t cy ' ee, tion and prevent ever crush 


Stee! Rim ~! 
p+ 
| ing or wearing out tires 

The ANTI-FRICTION BEAR- 

INGS can carry four times 

the rated load Normon Corl 

TIE-ROD AXLE design forms 

an effective axle as large 

in diameter as the O. D. of 

the steel tire rim 


PRECISION STEEL WAYS 
guarantee perfect alignment 
of all wheels to hold work 
exactly true 


Until ARONSON there has not been ao thorough 
study of the requirements and a sound way 
found to correct certain weaknesses in ordinary 
turning rolls. You will recognize the problems 
pointed ovt ond will appreciate the Aronson 
solution in our new brochure WR-256 


New Engineering Brochure now available on request 


p> lity 
ana by rONnSON MACHINE COMPANY 


ARCADE, NEW YORK Jack Oberst 
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M&T CONTROLLED-ARC POWER SUPPLY 


for semi- and full-automatic welding 


Here’s another new Metal & Thermit product ek avoids undercutting on horizontal welds 
the M & T constant voltage rectifier-itype D¢ 
\ SPEEDS PRODUCTION instantaneous starting and 
Welder as developed originally by the Glenn Co 
; recovery get job underway faster with higher aver- 
When used in conjunction with a constant speed 
, , , age rate of deposit practically eliminates rejects 
wire feed for semi- and full-automatic welding 


Beas CUTS POWER AND INSTALLATION COSTS—high effi- 
SIMPLIFIES OPERATION — for all practical purpos: iency and power factor permit lower wiring and 


it maintains a constant arc length during entire operating power costs 

» evcle reby assuring , “posit 
welding cycle, there issuring a uniform dep M & T Controlled-Arc Power Supply units are 
IMPROVES WELDING — uniform deposits are of high iving time and cutting costs on many semi- and 
quality, regardless of conditions which normally full-automatic welding operations. Write for de- 
affect arc length such as poor fit-up, tack weld tails on how they can help you 


WELDING SUPPLIES 
RADIOGRAPHIC EQUIPMERT 
PLATING MATERIALS 


et METAL & THERMIT 


CERAMIC MATERIALS 
Tie OS Tim CHtmICALS 
' CORPORATION 


METALS & ALLOTS 
GENERAL OFFICES: RAHWAY, N. J. 


wEAWY MELTING SCRAP 





ENGINEER 


With Degree in 
Velallurgy 
or Welding 


Advanced Level Opening 
with Aircraft Gas Turbine 
Division of General Elec- 


tric 


SALARY 
$10,000 to $12,000 


Required 


.High creative ability 


A specialist's technical 


knowledge 


. 10-12 years’ experi- 
ence in closely allied 
fields—physical met 
allurgy, aircraft en 
gine construction, high 
temperature alloys 


Degree in Metallurgy 
or Welding Engi- 
neers—--M.S$ pre 
ferred but B.S. ac- 
ceptable, if experi 


ence is sufficient 


-Age 32-45 (mature, 
judgment and ability 
to take responsibility 
essential) 


Exceptional promotion 
possibilities, high-pow- 
ered professional de- 
velopment program 

Mr. Mark Peters 
Dechr al We ng 


Aircraft Ges Turbine 
Division 


GENERAL @@ ELECTAI 


Cincinnati 15, Ohio 


we former! 
ind siles manager 


Vir Carl is 42 years 0 


After a four-year 
Mr. Oberst wa 


company a8 4 tramee it He as 


sumes his new position ith xKtensive 
experience a 1 memi of Burdett 
Sales Department erst is 37 
vears old 

toth are membn 


Wi LDING SBOCTRTY 


Mudge Appointed to 
New Inco Post 


W 4 Mudge } 
the new! created 
tive on bducatio 
International 
wla Ltd ind 
diary the Inter 
Ine 


W. A. Mudge 


Dr. Niue 
i Direetor 
section of 

earch Division 
held since 1947 
has also been identifi 
wctivities cared oO 

lr Viudye 
Nickel in 1920 as a 
search Department at 
tJayonne Work 
sequently he i 
intendent of Researe! 
of the Refinery and W 
it Inco’s Huntingtor 
Virginia In 1939 
to the compan 
Research Divi 
becoming aasistant 
director of the Techni 


at 


tion 

He is a Doet f P 
\iaster of Arts graduate 
University, New York 
degree of Bachelor 
Union College, Schene 

In collaboration wit! 
\lerica, retired presider 


now eonsultant to 


Mudge evolved the first ag 
kK Vion 
Dr. Mudge is a member of the Am 
CAN WetLpING Soctery, Ame 
ciety for Metals, American Instit 
\Lining and Metal irgical eng 
~omety of Automotive Engines 


can society lor Testing Viats 


able nickel Alloy 


American Societ of Naval Eng 


ind the Institute of Meta I 


| ngiand 


Governor Appoints Seiler to 
Nuclear Energy Group 


Kentucky (Governor A B CI 
has announced the appointment 
John G. Seiler to the nuclear « 
group of the Southern Regional | 
tion Board sponsored b the 5S 
Governors Conference 

rhe nuclear energy group 
posed of leading industi 
specialists in medicine 
manpower and education 
peacetime applications 
ergy in the South 

Mr Seiler is presid 
Turns, Louisville, K 
National Cvlinder Gas C« 


Weigert Joins Curtiss-Wright 


Karl M. Weigert, researc! 
lurgist, formerly with Goldsmuit! 
ers Smelting and Refining Cor 
(Chicago Il! has jomed the 
Division of the Curtiss-Wrig 
(Juehanna, Pa 

Dr. Weigert received hi 
the University of Goettingen u 
(‘hemistry in 1934 For the 

irs he studied metal 

razing allo’ and 
mpers on this sub 
ber of the Americar 
ind Metallurgica 


Karl M. Weigert 


Toe Weul 





3 Certain electrodes [| 
hen work best on... | 


one welder 
ed Vers both Other electrodes 


/\\@ur- laren Ble operate better on... 


Some rods that work best 
on DC in smaller sizes... 


De. 
andles 4s) 











every type Ce 
electrode... work best on AC [acy 


AC 


on the larger sizes. 


Y | IDEALARC 
met costs less 
to b U y “ é Ms wi ys ra a prone ; 


a ale opera te = There's no other welder like Idealare. 


with its instant selection of AC o1 


THE LINCOLN ELECTRIC COMPANY 


Cleveland 17, Ohio 


The World's Largest Manufacturer 
of Arc Welding Equipment , 
4 The Lincoln Electric Company [ea ¢ 
ve 


I 





; 
shouldn’t you be THE LINCOLN ELECTRIC COMPANY 
. Dept. 1918, Cleveland 17, Ohio 
using IDEALARCS oO! 


for your production 


welding? 





nee! the 
aml i 
W eLDING 


( ormmittes 


Burchfield and Spicer 
Appointed by Inco 


Spicer } limet iT Decl 
nical Servi rnational Nickel 
('« ly Research Dh 
inion, | resident and 
manager mnounced 
recent) 

Vir. Burehfield ing sine 
147 «a immiatant Pechnies 


Service under 1) \ lye hicyme 


William F. Burchfield 
ippomntment a special 


representative program 


Production line D-C welder? 
Is there any other? 


Is there any other weider that compares 
with the exclusive advantages offered by 
the Westinghouse RA d-c welder? Such 
outstanding advantages as... 

An exclusive 100% duty-cycle arc drive 
to prevent sticking and pop-outs at all set- 
tings that gives a hot startfor easy starting. 

Longer welder life—used indoors or 
out—because the windings are double- 
dipped and baked in silicon-fortified 
Bondite... because the exclusive baked- 
on enamel finish on Bonderized steel 
assures weatherproofing. 

“Wide-amp control” far exceeds 
NEMA Standards in both the high 
and low ranges 
Arc stability and balanced load with 
Westinghouse three-phase selenium 


another exclusive. 


rectifiers —originated by Westinghouse. 

“Is there any other?’ Compare—and 
prove to yourself the superiority of the 
Westinghouse RA. J-21951 


Only Westinghouse offers 
this welding leadership! 


WESTINGHOUSE ELECTRIC CORPORATION 
Weiding Dept., P.O. Box 868 
Pittsburgh 30, Pennsylvania 


Please send full information 
on Westinghouse RA d-c welder. 


Have welding specialist coll 
Nome 
Company 


Street & No 


WATCH 
WESTINGHOUSE! 


WHERE B14 THINGS 
ARE HAPPENING TOOAY! 


Kenneth M. Spicer 


vas announced recent 

Mr. Burehfield has bees 
national Nickel in the Deve 
Research Division since 1929 
four years with a predece 
American Mond Nickel C* 
which he had = attended | 
College, easton, Pa He is a met 
the American Society of Meel 
Engineers, Institute of the Aero: 
Sciences, Somety of Automo 
neers, Society of Naval Arcl 
Marine Engineers, America: 
Yacht Council, Ameri 
Metals and Ameri 
cCIRTyY 

Vir Spicer 
Nickel in 1928S as a 
and has devoted most of 
technical and practica 
velding of nickel and 
illoys as a member 
Service Section He 
ships in the Ameri 
oery and the Canad 
cet 


EMPLOYMENT 
SERVICE | 
=) ge 


Positions Vacant 


V-335 Mechanical 
CNS development arn 
including automatism 
metal removal An exe 
for the right man to grow 
iggressive and rapid 
Send brief résum< 
experience 

V-337 


With national engineering 


editorial Sales 
publication Resourceful 
int wanted to sell advertis 
uid with overall editorial 
wtivities. Field closely 
lurgy and metal fabric 
please outiine experience 


ind salary requirements 


Tue We! 





Rocket Sled Rides at Supersonic 
Speeds on Hard-Faced Slippers 


Four hard-faced slippes rr led slippers empl 


rocket-propelled sled as it hurtles down a special iW ol thi Obalt-base 

it more than 900 miles per hour, Hard-facing pi cts | to metal-to-metal 

slippers from abrasion and the tremendous ftrictional | hardne 

venerated during each run, and enables them to make 

trips. Before hard-facing was adopted, the per vor corrosion 

rapidly and often had to be replaced afte of friction. This combir 
valuable 

As the ketch (above) 

it five locations with Haynes STELLITI 

The cobalt-base illo is deposited b 

full inforn 


method and then finished by machining 


The sues ful use f Haynes STELLITS 


HAYNES 


STELLITE 


“wernes OTauiiTe” 
Y wo 8 


‘ 
SIAM OARO HO- 6 RAN ROAO FAK 


haracteritics 
| resistance 
retains i 
n the red 
eflect of 
y coelheent 
itextremely 
i valve 


ndrels, extru- 
f 19 Hayne 


lion of wear 


cing Manual,” 


COMPANY 


A Division of Union Carbide and Carbon Corporation 


lds 


W 


fellite re registered trade 


bon Corporation 





Oatley and MacKenzie 
Honored by ASTM 


Hhens Hige (hath 


resident of 


consultant 
engineering 
(‘o., New York City 
MacKenzie 

American Cast Lron 

Ala... and now 


ithern HKesearel 


retired 


lune 1Otl hen 

ite of thew 
Membership im the 
\merican for Testing Materia! 
Phe presentatior ere made during the 
th Annual Meeting of the Society at 
the Chalfonte-Haddon Hall Atlant 


Sap On 

legree from the 

m 1900 and in 
lingineering degree 
iiversity of Vermont 
lr titute nu 


or ot } hngineering 


irded him 


ti olessional career Is 
Cdathe wo ‘ i the Engineering De 
partment of the American Locomotive 
(' from [900 to 1910 as testing engi 
From 910 until his retirement 
100) hv imsociated with The 
uperheater He is well known for 
n the held of steam 
merous invention 


ite! inl other cle 


Vine Kenzie lueated at the 


ersit ol Soutl ew nnee Th 
lenin Pe, { Viti j Bi " degree 
Ile rece edi his deg? rf | ancl MLA 
n 1912 and honor octor of 
titution He 
technical staff 


n Pipe Co 


Scene 


1030 fron 


* i” 


ret 
mets design ot 

ist-iron pi ned Ola melting 
Dr. MacKer 
to ASTM teehnu ork, having been a 
merle | } sone'h ) iS veut 
erving rector, 1932-34 and 

[Odd 4, 

ASTM Comm , oF f lron 


nee 


contributed muel 


member of 


Ot} | wa urman of the 
lle his 


Cal papers re 


i 
rragenatten re } oO [Yas 


itten a num 


\iac Kenzi 


AMER \ DING ) the marketing 
Industry 


membet | “) ° lo collect and 


wluding the 
CInTY 
Honorar 
videly recognized ind other informati 
of work covered b oc) ol ‘ ¢ Toconduct trade pr 
have rendered es] , meritorious Chester Messhes 
ervice to ASTM Welding Alloy A 
\letal, Ine Milwa 
Midwest Welding Conference troloy Co., In 
P. R. Mallory & 
Conditions under which it COnOn Ind Philadelp| 
wp., Philadelphi 
Detroit Viel | 
preferred for the particula by, will be Mich Weldalov Produ 
tressed at the third annual Midwest Dvke. Micl Welding Sale 
Welding Conference to be held u Detroit. Micl 
Detroit. Miel 


eal to utilize eding manulactul ('s 


Processe and whuiel 4 hing method 


neering ( 0 
Chicago, Jan. 30 and 31, 1957 Allovs. Ine 
The conference sponsored b Ay 


mour Research Foundation [linos 


Union Carbide Plans to Build 


Institute of Technology and the Chicage 
in Westchester 


AMERICAN WELDING 
Soctery, will be held in the Llinois Teel 
(‘hemistry Bldg. at 32558. Dearborn St 

The two-day 
peakers who will pi 


section of the 


Clarbicle 


building 


progran ill feature 12 


propert neat | 


ve been announ 
ph iseR Of welding — . 
Dial, president Ihe 


COMING 
EVENTS 


{ Calendar of Welding 


rhree hundred perso ‘ xpects | 
to attend the conference ording tk 
chairman Harry Schwartzbat supe 


Armo i 





visor of welding resear« 


tesearch Foundation 


Resistance Welding Alloy 
Association is Organized 


Manufacturers of resistance welding 
meeting at tl 
Detroit Viel 


ryanized an \ 


electrodes and allo 
Park-Shelton Hotel 
June ith, formally 
adopted the name Re 


fetivity 
sociation and 
sistance Welding Alloy Association 

Richard H. Taylor of the Eleetrolo AWS National Meeting 
Co, In 1956 Fall Meeting 
president, and James A. O'Grady of the Oct. 8-12. Hot 
Weldaloy Products Co ce president 

The association management firn 
ule Iphin 
Pa., has been retained to carry on the 
work of the Associ Marie H 


Lawton will serve as secretar tren 





was elected 


Bridgeport, Con 


land, Ohio 
1957 Spring Meet ng 
Show, Apr. S-—! 


Philadelphia, Pa 


Fernley and Fernle of PI 


NWSA Zone Meet ngs 
ind Thomas \ bert } ! | 9 . Hot Las 
sory Secretar 

Among -_ PUrpone hy \ ” 29-30. H 
of the RWAA, as stated spolis, Mint 


ole 


ulopted if thre Orgnniz li I . , 9 sit 


oe rancisco, ¢ 
« To foster and prome , : 
eial, industrial and | National Metals | 
ests of its Member hose in an Oct. 8-12 Chir 
way related to the Metal Expo 
ing Alloy Industr Cleveland 

lo promote fair pra irrounding Cleveland. Ohi 


Due We 





Arc-Welding Safety Slide 
Film Available 


i basic resea 
yener il resear 
service shorator 
search wor 
It is 
of the new buildings ear 
the schedule calls for the 
early in 1959. The buil 
two or three stones hig! 
walls of brick, stainless . 
{ centra utilities | ing ind # er te ‘ “ ° 
ileteria flor employee LISO ae ri ate on ome : a a» @ sca? 4 . 
strate sane compte maton sete“ Aireo’S complete line 
ir Red ile ("4 ino | 


Morgan Aluminum Welding “re apes of stainless steel 


Rod Co. Moves Valley Supply in Renovated 


tian Meninams Weiting Redo, =e electrodes simplifies 


manulacturer of aluminum and mag The Valle ip] un 

nesium welding rods and electrodes, va Welding ri ( hia f h ; ; h”’ 
moving its entire production opers re 0 Ving I ! my uying jo 
tion from Cleveland, Ohio, to Mt e renovated ar ‘ ( uilding a 

(‘armel, Pa 1200 W. See 


, r ) ) , ) ro pr ‘ ! with a stainless 
The move into new plant facilities Hupsse " hard , , i 
j 


ill enable the compan to increase it de posit to match 


output by at least 100% Productior ber e AMER DINe the met of the item to be 
it the new location began early in Ju So Ided } i AC-DC stainless 


referred in my 
type of coating 


WELDED OFFICE BUILDING RISING IN NEW YORK CITY peveoony ing y 


operator appeal 


coated elec 


oth are action 


irance and very 


dies are but 
Airco’s com 
ludes hard 
teel, general 
ctrodes, Send 
trode Crude 

t the right 


Air REDUCTIO 


At 530 Fifth Ave. in New York City, a new 26-story building is rising, but the usual New York 17, N. Y 
construction clatter associated with skyscraper erection in this city is missing. The dicak ond ile 


structural framework is shop and field welded. The 6000-ton structure will st princiag 
tg , On the west co 

contain 26 stories and a penthouse. All major connections on both beams and ep 
columns are welded. Field welding totals aimost 12 miles in length. Welds are Internationally 
. - Ait ampany 
mostly °/i,-in. fillets made with E-6010 and E-6012 electrodes. Some plate 
sban Air Pr 

in Canada 
ing, forming the ceiling of a 3-story hall Courtesy, Lincoln Electric Co.) Ait Redu 


girders, weighing 13 to 15 tons apiece, were welded for the interior of the build 


thor 


Avaust 1956 





Mimsimipp: Kiver 


hry 


company 


Chemical 


tank, field erected 


Chieago Bridge & Iron Co 




















World's Biggest All-Aluminum Tank 
Welded 100% With Alcoa’ Alloys 


This huge tank holds 2's million 
highly corrosive am 
It’s the world’s 
26 feet 


gallons of 
monium nitrate 
largest aluminum tank 
high and 128 feet across 

To handle the corrosive nitrate, 
the builder chose aluminum. For 
the highly stressed parts, Alcoa 
recommended Alloy 5052 which 
has a good 
strength, corrosion resistance and 
weldability. We also recom 
mended 5052 for the filler metal, 
a standard welding alloy, desir 


Your Guide to the Best in Aluminum Value 


combination of 


able here because of its corrosion 
resistance, 

The big job was field erected, 
using the inert-gas, metal arc- 
welding process. The bottom 
course plates are 174 inches and 
upper courses are progressively 
thinner, with a %-inch-thick top 
course. Welds on the finished job 
were subjected to a standard dye 
check test. The tank passed this 
and subsequent water pressure 
tests with flying colors 


a . wOaY Oy 


SEs 
Be) 


’ 


] 


THE ALCOA HOUR 


ama 


Alcoa made all the aluminum 
used on this impressive project 
but we’re more proud of the serv 
ice we were able to render 
advising on the alloys, helping 
get the job started, being Johnny 
on-the-spot when any problems 
came up. We would like to help 
you weld... braze...solder in alu 
minum. Call your Alcoa distrib 
utor listed at right. ALUMINUM 
COMPANY OF AMERICA, 1741-H 
Alcoa Building, Pittsburgh, Pa 


ALUMINUAA 


THe WeLpine 

















For IMMEDIATE DELIVERY, call one of the 
2 complete range of alloys and see ot ~=6XINTERNATIONAL WELDING 
NEWS 


Alcoa Etched Finished Welding and Braz 
ing Rod, I. G. Consumable Electrode. 
Brazing Metal, Solder and Flux 


For technical assistance, contact the 


nearest Alcoa sales 


office, listed under 








“Aluminum” in the yellow pages of your 


phone book 


ALABAMA 


Birmingham 
Hinkle Supply Co 
CALIFORNIA 
Los Angeles 
Pacific Metals 
Company, Lid 
San Francisco 
Pacific Metals 
Company, Ltd 


COLORADO 


Denver 
Metal Goods Corp 


CONNECTICUT 
Milford 
Edgcomb Steel of 
New England, inc 


FLORIDA 
Jacksonville 

Florida Metals, Ir 
Miami 

Florida Metals, \n< 
Tampa 

Florida Metals, inc 
GEORGIA 
Atlanta 

J. M. Tull Metal & 

Supply Co., Inc 

Southern Oxygen Co 


IDAHO 


Boise 
Pacific Metal Co 
ILLINOIS 
Chicago 
Machinery & Welder 
Corp 
Moline 
Machinery & Welder 
Corp 
KENTUCKY 
Louisville 
Williams & Co., Inc 
LOUISIANA 
New Orieans 
Metal Goods Corp 
MARYLAND 
Baltimore 
Southern Ox ygen Co 
Whitehead Meta! 
Products Co., Inc 
MASSACHUSETTS 
Cambridge 
Whitehead Meta! 
Products Co., inc 
MISSOURI 
Kansas City 
Metal Goods Corp 
St. Lovis 
Metal Goods Corp 
NEW HAMPSHIRE 
Nashva 
Edgcomb Stee! of 
New England, Inc 
NEW JERSEY 
Comden 
Southern Oxygen 
Harrison 
Whitehead Meta 
Products Co., Ir 


° 


Al qt 


IW Commission Il 


NEW YORK by John J. Chyle 
Albony 
Eastern Metals 
W arehouse, Inc 
Buffalo 
Whitehead Meta! 
Products Co., inc 
New York 
Whitehead Meta! 
Products Co., Inc 
Syracuse 
Brace-Mueller 
Huntley, Inc 
Whitehead Meta! 
Products Co., Inc 


NORTH CAROLINA 
Charlotte 

Southern Oxygen Co 
Greensboro 

Southern Ox ygen Co 


OHIO 
Cincinnati 

Williams & Co., in 
Cleveland 

Williams & Co., inc 
Columbus 

Williams & ¢ 
Toledo 

Williams & Co 


OKLAHOMA 
Tulsa 

Metal Goods Corp 
OREGON 


Portland 
Pacific Metal Ce 


PENNSYLVANIA 
Philadelphia 

Southern Ox ygen Co 

Whitehead Metal 

Products Co., Inc 
Pittsburgh 

Williams & C« 
York 

Southern Oxyge 
TENNESSEE 
Kingsport 

Southern Oxyge 
TEXAS 
Dallas 

Metal Goods Corp 
Houston 

Metal Goods Corp 
UTAH 
Salt Lake City 

Pacific Metals 

c ompany, ltd 
VIRGINIA 
Norfolk 

Southern Oxyger 
Richmond 

Southern Ox ygen Co 


Expansion 


( 


WASHINGTON 


Seattle 
Pacific Metal Co 


WASHINGTON, D.C 
Southern Oxyger Co 
WISCONSIN 


Milwaukee 
Machinery & Welder 
Corp 


Arc Welding 


Lincoln Electric Announces 


ird meeting 

15, 1955, by 
testing and 
eta Further 
sere niacde 
ting deep pone 
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tests on crack 
steel and 
using several 
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ind segmented 
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ition and test 
electrodes 
nt of discussion 
e been issued on 
tal electrodes 
il of interest in 
nthe properties 
hject, however 
of dim USSIOT 
been formu 
tions being car 
Il are not of 
the United 
e we do not use 
trodes as the 
nee, we do not 
enetrating type 
esent time, and 
ectrode 18 not 
our country 
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hould be fol 


le 60°) more 
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made to the 

ind new 


doin existing 


building new 
Australia to re 
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New G.E. Welding Distributor FERGUSON FETED UPON HIS RETIREMENT 


Sanders and Stewart, Ine., of Jackson 

Licl has bees named a Ceneral bles 
velding equipment distributor, ac 

riding to an announcement b 

Leaed veiflic marketing managet 


on pan Welding Department 


\ 





The new distributor, located at GOS | 
Veurl St Jackson, Mich Will biarned le 
the complete line of General Eleetri 
velding equipment Territory covered 

Jackson and Stew t will imelude 
branch (‘alhoun Hillaclal Jackson 


ind Lenewee counties 


District Engineers Appointed 


KSM Product Ine Stud Welding 
Division Merchantville N J an 
nounces the appointment of M 


Sundeen as District Engineer fo William Ferguson WS, seated second from right, retiring after 10 years as chair 


KSM District Office in Detroit 


upervise and service Stud Welding tions from Herbert W. Heinrich, 


man of the Uniform Boiler and Pressure Vessel Laws Society, receives congratula 
recently elected chairman, as members of the 


Accounts in the states of Michigan Society's council look on. Seated (left to right) are: Henry E. Aldrich 9, American 
Ohio and Indiana Boiler Manufacturing Assn.; Heinrich, Ferguson and Marcus Abramson, Association 


H. J. Redding, was appointed to the of Casualty and Surety Companies. 


Standing (left to right) are: Frank X. Gilg, 


KSM District Office in Chieago. He Babcock and Wilcox Co.; E. M. Kloeblen, Linde Air Products Co.; John L. Menson 


vill supervise and service Stud Welding wv, Combustion Engineering, Inc.; 


R. A. Locke, Steel Boiler Institute, Inc.; Pau! 


Accounts in Northern Illinois, Wiseon Diserens, Compressed Air and Gas Equipment Mfrs.; H. F. Reinhard V9, Linde Air 


in, Minnesota and Northern Michigan Products Co. 


MANGANAL 


Te O86 US Pat OFF 


11%-13'/2% MANGANESE-NICKEL STEEL 


WEDGE BARS 


are available in 
23 sizes to fit any 


WORN SHOVEL 
and 


DIPPER TOOTH 





i 4 i 4 % 2 pipe NEAREST DISTRIBUTOR 
udu VITO, Pom eaves 


TeitMmsiecliatie OF N J ‘RAILROAD AVE. NEWARK, N 
TULL, UTE 


S10 


Lincoln Announces 
“‘Weldealer” of the Year 


Al Patnik, dealer ile 
the Lineoln Electric Co 
Ohio, has awarded the Califo 
ing Suppiv Co, of Stockton 
honors from among Line 
dealers throughout the 


ira Felkins (center) and ‘'Doc” Raymond 
(right) of California Welding Supply 
Co., holding “Weldealer” plaque pre 
sented to them by C. L. Stoker of the 
Lincoln Electric Co. 


Tile ti i 
1955 Weldealer of the Yea 
plaque for the award 

1 deve Raymond 

Felkins, vice president 
Lineoln’s district 


Francisco at 


Pine WrELvIN 





It took me just 


10 seconds to decide 
ee 


"This is for me!” 


Over a million feet of TWECO-LITE 
Aluminum Welding Cable is now in 
use in shipyards, railroad shops, steel 
fabricators, maintenance shops and 
job shops. Most of this tremendous 
customer acceptance came after shop 
testing a trial length of this new, light 
weight cable. Used with the new 
AL-300 Forged Aluminum TWECO 
TONG Electrode Holder it makes a 
lightweight team that reduces Weldor 
Fatigue, provides maximum flexibility 
and reduces production costs. Try a 
length of TWECO-LITE in your own 
welding shop with an AL-300 TWE 
COTONG Holder. You and _ your 
weldors will be glad you did. 


AL-300 TWECOTONG _@aum PT WECO-LITE “minum weoinc 


: CABLE 

FORGED ALUMINUM wer. HALF THE WEIGHT 
ELECTRODE HOLDER OF COPPER... : 

AT LESS COST PACKAGED 
YOU CAN INSTALL 100 f, 
THE AL-300 TO _ 50 tH, 
ANY CABLE IN 
ONE MINUTE 
WITH THE NEW 


EASY TO ATTACH 
CABLE WEIGHS ONLY HALF 


AS MUCH AS YOUR 
ONNECTION 
. HELMET + 13° OUNCES 


DOUBLE BENEFIT TWINS 
MORE BEAD... LESS FATIGUE 


SEE YOUR WELDING SUPPLY DISTRIBUTOR 


WRITE FOR 


C DESCRIPTIVE 
Y LITERATURE 
PRODUCTS, INC. 


MANUFACTURERS 
WICHITA 1, KANSAS © P.O. BOX 666 


AuGust 1956 





Lightweight Torches 


A new lightweight welding torch 

ith a welding range from 32 gage to 

, in. thick, has been introduced b 
Linde Air Producte Co., a division of 
Lnion Carb and Carbon Corp 
Designated the Purox W-200, thi 
light-range blowpipe is deseribed as 
being specifically designed for pro 
duction welding in aircraft and smal 
parte manufacture, and for repair and 
maintenance operations in auto-bed 


shops, sheet-metal shops and garages 


cally sealed in a rubber ball 


system 


The ALCUnector | iid to eliminate 


the two principal problems 
Nine quick-change heads for the 
W-200 seal gas tight to the blowpipe 
handle by means of “O”’ rings and can 
be turned on the | low pipe handle while use partic ularly in marine 
welding 
This blowpipe can be adapted for other connectors have failed 
cutting iron and steel from = '/j¢-in 
sheet up to plate 2 in. thick with the 


Purox CW-200 cutting attachment 


Aluminum & Chemical C 


Calif 








= 


Two oxygen-cutting machines 


recently been introduced by 


Equipment Co., 840-54 Fi 


Cutting nozzles for this attachment San Francisco 7. Calif 


are available in three sizes for general- The first of these is Model DC-2000 


purpose cutting 

More information on the Purox Machine 
W-200 Blowpipe and CW-200 Cutting 
Attachment may be obtained by writing 
Linde Air Producta Co., 30 KE. 42nd 
St New York 17, N. ¥ Ask for 
Form 5OIS! 


Cable Connector 


A new patented connector for joining 
iluminum to copper electrical conductor 
in severe natural environments has 
been developed by Kaiser Aluminum & 
Chemical Corp According to the 
manufacturer, it has been found to per- 
form satisfactorily in areas where other 
available connectors have failed in a 
relatively short time 

Designated the ALCUnector, in one 
form it consists of a deep aluminum cup 
and one of copper butt welded to- 
gether at the closed ends and hermeti- 


S42 Vew Products 


in the past in joining the two dissimila: 
metals—galvanic corrosion and thermo 


elastic ratcheting und i designed 


highly corrosive atmosphere 


For comple te detail writs 


Bldg 1924 sroadwa Oakland 


Oxygen-Cutting Machines 


“Duplieutter”’ Portable Shape Cutting 
According to the 
facturer, the flexibility and simplicity of 
operation allows one man to handle the 
production output of two or three 
licutters.”” Lightweight and portable 
it can be quickly and easily carried to 


the work location, thereby reduc 
and cost of material handling 
plates are easily and quickly cl 
facilitate short production run 
The second unit is the Unive: 
able Flame-Cutting Machine 
VU-120 This new unit 
designed for maximum speeds ar 
cations in cutting straight line 
and bevel kerfs and circle 
has provisions so that it can be 
lor various automatic electri 
ipplications, using either the 
merged-are or inert-are processe 
For complete details, writ 
to the Victor Equipment C: 
above address lor 


Bulletin 353 


Resistance Heating Element 


{ new electrical resistance 
element has been developed | 
Arcos Corp., Philadelphia, whi 
preheating or stress relieving p 
easier, less expensive and more 
The new method also requires 
and labor according 
turer 

Basic feature of the 
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known as Heat-O-C oil. is 


of small diameter resistance wire 


ment 


full length of the wire. exce pt for sever 


inches on each end, is strung wit} 
ramic ball and socket beads 

Each end of the 
smal] After 


around the welded section of the 


cou iw former 


ring the 


wrapping 


stress relieving, the two ends 


nected to the 


con 
terminals 

machine 

detaus are 

writing to Arco 
St., Philadelphia 43, Pa 


Complete 
( orp 


Welding Regulators 
Air 


availability of a new 


teduction has announced 
line of low pri 
lene 


the 


and acety 
Known 4S 
Airco Series SOOO Regulators 


inverse-type oxygen 


pressure regulators 


of the smaller metal fabrication 
where initial costs are a factor 


The 


brass forging and the spring case is 


regulator body is a machines 
zine die 
iridite finish for 
resistance 


For 


casting protected b i clea 


increased 
the b 


maximum readability 


pressure 
rvstals 
For 
teduction’s ne 
write An 
sion of Au 


$2nd S 


Puigers 


more niormation 
SOOO 
Reduction 
Reduction 


New York 


Peries 
tors 
4 di 
150 | 


Automatic Hard-Surfacing 
Wires 


The MeKa 
iVailabilit 
tutomaty 
suriacing 
name lub 
coated. allo 
producit y 
in periorm 

A McKa 

Pube-Allo 
AUGUS1 


1956 


pipe for 


they are 
reportedly designed to meet the needs 


shops 


i 
i 


i 


eas and other 

ivailable from 
ng Division of Wall 
19345 John R St., 
the new ma- 
wetting of the 
md helps clis- 


DOrazing 


action, 
The 
mpi hes four 
1) it 

of better 
particu- 


tulacturet 


nd 
wllovs such 
pecial alloys 


s with trouble place them 


the 
tubular 
It charts 
with i 
the 


outlines 


pplication new 


ovetner 


inalysl ind end 
s obtamable 

of the Tube 
obtained 


303 MeKa 


Alloy 
writing to the 
Pitts 


bulletin 


slg, 


Paste-Type Brazing Flux 


4 new paste-tvpe fluy 





AT THE FRONTIERS OF PROGRESS YOU'LL FIND 


FOR WELDING AND 


AU \e 
CARBIDE 


IN THE 
RED DRUM 


HIGHEST 
QUALITY 


DUST-FREE 


Write for the name and address 
of the NATIONAL CARBIDE supplier neorest you 
7, , s | 
National Carbide Company 
GENERAL OFFICES, 150 EAST 42ND STREET, NEW YORK 17, NLY 


A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 











Another 


SWITCH 
DOWN 


& With switch in norma! down posi 
tion fan draws cool air up through 
welder 








SWITCH 
UP 


With switch up air is blown down 
through rectifier stacks to dis- 
lodge dust. 


FOR ALL YOUR WELDING NEEDS 
vt 


General Electric offers all three types of oi A} 
heavy-duty welders—AC Transformer, > 


vo) | 
DC Rectifier, Motor-generator—plus a J . 
complete line of equipment, accessories, \ Tiet —~__ 2 
and electrodes. J 


AC Transfermer Motor-generator 





General Electric Exclusive 


Reversible Fan Dusts Off Rectifier in Seconds; 
Gives General Electric Rectifier Welders 
as Much as 50% Longer Life 


Available only with General Electric rectifier welder vith General Electri shorter arcs, 


the 14-in. combination cleaning-cooling fan g because short-circuiting metal droplets which ordinarily 


much as 50% longer welder life! vould freeze to the electrode are blasted 
Here’s why! This double-duty fan auton cally cool 
the welder. continually drawing cool air from floor level (2) SILICONE INSULATION on both transformer 
4 ils helps protect the welder from d e due to over 


up through the rectifier stacks, and over the coils. The 
; , heating, fumes, and moist 


possibility of recirculating warm air is thus elimin | sale 
At the flick of the convenient switch the far rses (3) EASILY REMOVABLE SIDE COVERS which come 
blowing accumulated dust off the rectifier stacks. T! ff with removal of just three screws. This simplifies routine 
cleaning action helps free the stacks of fibrous dust whicl maintenance: no need to remove primary leads or handles 
frequently blankets the leading edges of rectifier plate no need to use cranes « 
blocking the air flow between the plates and causing These and other G-E engineered ext ee comparison 
burnouts chart below) are available } with G-E rectifier welders 
Other exclusive features of this new line of General Contact your local General Electric Welding Distributor 
Electric rectifier welders include he’s listed in the vellow pages of ir phone book) or 
(1) FULL-TIME ARC-FORCE CONTROL which helps write for bulletin GEA-6242, § ion 711 General Elec 


eliminate electrode sticking. This feature exclusive tric Company, Schenecta 





Full-time inati i Sih Aluminum- Removable . Large, 
wrod wound side logarithmic 


arc-force taseleti 
control i i meeriomanes coils corrent scale 


General Electric — w \ a a \ a 
e 








Manufacturer A ; & ' \ a 
Manufacturer B -_ 
Manufacturer C “a 















































Progress /s Our Most hep Product 


a)? 


DC Rectifier Semi-Automatic Automatic Electrodes Accessories 





high on the electromotive series 2 


it permite high-temperature brazing 
with an oxyacetylene torch and with 
out special atmospheres 3) it per- 
mites use of less expensive atmospheres 
when furnace brazing stainless steels 
and high-chromium alloys and (4 
it permite the brazing of titanium or 
aluminum bearing stainless alloys in 
hydrogen atmospheres 

For further details, write directly to 
Wall Colmonoy Corp. at the previous! 
given address 


Engine-Driven Welder 


A new engine-iriven welder, with 
battery start and direct coupling be The two-wheel trailer features 
tween engine and generator, has been rétractable 12-in. diam wheel 
announced by the General Electric bar to simplify handling 
Co.'s Welding Department Gasoline driven models are equipped 
Available in 300- and 10-amp mod with Hercules JX4 engines, rated 54 
els, the new welder includes reversing hp at 2150 rpm 
switch, battery start and side panels as The 300-amp unit, designated 30AG 
standard equipment suilt to with- has a welding range of 60 to 375 amp 
stand heavy~lut vice, the new and electrode capacity of to 4 
welder is constructed xtra-hea The 40AG, rated 400 amp, has an 
steel and has no projecting generator operating range of 8O to 500 amp and 
or controls that could be damaged in electrode capacity of '/, to 
on-the-job operation For complete details, write to General 
Both 2- and 4-wheel trailers are Electric Co Welding Department 
available to meet varying requirements Schenectady 5, N. ¥ 





EXPANDING 
Again! 


“ constructiotr 
compl tion will add 


third to ALL-STATI 


industry witl 
welding, brazing 


Typical views of ALL-STATE ning and cutting 
production facilities at White Plains 
plant Ask for Buyers Guid 


WALL CHART TO HELP YOU 
SELECT BEST FOR JOB 
FROM 86 ALL-STATE PRODUCTS 


Put one up in your sul ply room 
your shox wall to help guid 
right Alloy and Flux for the job at | 


19’ 





Ask your A-S Distributor for Copies. He'll also give 
you same data in a folder to fit 3-ring binder. 





Dispenser for Welding Wire 


“Payoffpaks,”’ described as a re 
tionary and different method fi 
handling and dispensing 
wires, are now being offered by tl 
Stee] and Wire Division, Am 
Chain & Cable Co., Inc., Monesse 
According to the manufacture: 
offpaks” are lightweight and 
and protect wire against coil d 
or wire corrosion. They a: 
easily opened and resealed, r 
stack easily, and take little floor s; 


The dispenser offers the ad 
continuous welding up to 500 
posited weld metal with no ‘dow: 
or replacing of small coils 
The wire feeds steadily and sme 
from the “Payoffpak”’ giving uniform 
of feed, which is a requisite for pe 
welding in either submerged 
inert-gas automatic welding 

For complete details, write to 
can Chain & Cable Co Ir 
Connecticut Ave sridgeport 


Surface Thermometer 


Pacific Transducer Corp 
Pico Blvd., Los Angeles 64, Ca 
nounces a new Spot ¢ heck Surface 
mometer. This is reported to be 
type of thermometer, made ent 
stainless steel, with a range of 
to 1000° F. According to th 
lacturer it 1% easy to ren 


ind very tast operating Me 


the instrument on the vo 
checked within 60 


meter will reach 





(TUL NN 


HEATED SURFA‘ 








Toe Wt 








ye w © | 


when teeth lose 


their “bite” J : 


It's a15-MINUTE REBUILDING JOB 
with Amsco’ Cast-to-Shape Repointers 


Easy to weld on... add the tooth top and bottom and is 
, ide _—— ' 
strength and service easily welded in place, using only 
a few electrodes 
life to entire tooth Cast of Amsco Manganese Steel, 
with “ears” that protect the flat 
Where dipper-tooth wear is mod- sides of the tooth, these repointers 
erate, and where digging condi- add strength and service life to the 
tions are not too severe, Amsco entiretooth.Availableas individual 
Cast-to-Shape Repointers provide repointer units, or in bar lengths. 
a COSt-saving answer to tooth For heavy digging, use Amsco 
replacement. “Wear-Sharp" Repointers orf 
An average-size tooth can be Repointer Bars. Order Amsco Re 
completely rebuilt in about 15 pointers from your nearby Amsco 


minutes. [he repointer overlaps Distributor 


[ AMERICAN 


| Brake Shoe 


American Manganese Stee! Oivision +«- Chicago rieights, it. 


erre Qvese 


S47 








WATER MIZER 


Model ET101 
Patented TM Reg. 


Water is Scarce! Why Waste it? 


WATER MIZER saves water 4nd money, too. Here 
ie « typical example how WATER MIZER controls 
cooling water on resistance welders and saves up to 
60°, on consumption. Data below is trom an actual 
production job test in « well-known factory 


BEFORE INSTALLATION APTER INSTALLATION 


* 
\ 
" 
) 


cx iz3 


8 how work dey 
1'% hours of water iow 
495 gallons wed 


WATER MIZER pays ite wayinashorttime Satistied 
users report very little servicing necessery Ask for 
data on units for resistance welders, for induction 
heating, tor hydraulic systems 


VAN VOOREN PRODUCTS 
2133 Ninth St., East Moline, Ilinois 


erritories Open tor Distributors 








Gov't Surplus 
ELECTRIC WELDERS 


(Electric Motor Driven) 


Guaranteed Like-New Condition 


300 amp. 220-440 volt. Jphase. Some 
P & H, Westinghouse, G. E 


$295.00 eacn 


Will sell on open account to occredited 
companies. 
ORDER YOURS TODAY! 


call, wire or write 


FULTON AUTO EXCHANGE 


2295 Stewart Ave., 5. W., Atlante, Ge. 
Telephone PO. 17-8606 











temperatures can be eas read It 
can be used to determine the tempera- 
tures on hard-surfacing welds, for pre- 
heating of metals to be welded, for fur- 
nace welding and for other applications 
up to 1000° F 


The spot check surface thermome- 


ter comes calibrated to within +20 
and can be reset by the user, if neces- 
sary, at any time. The diameter is 


1*/, in. overall, and the weight is OZ 


} 


The unit is known as Model 573 

For complete details, write to Pacifi 
Pransducer Corp., 11836 W. Pico Blvd 
Los Angeles 64, Calif 


Portable X-ray Unit 


Checking welds on rocker box covers 
X ria’ i- 1 new 
adopted by Pan American 
Welds on dam wed 


method 
World 
ron ker 


hy portable 


Airways 


box covers caused by chafing receive 
thorough X-ray examination for cracks 
leaks 

Andrex 
is used for checking welds and in exam- 


or oil hefore rei tallation on 


planes portable equipment 


ination of radiators, bank manifold 
harnesses, cylinders and fuselage struc- 
tures. Units available from Holger- 
Andreasen, Inc., 703 Market St., San 


Francisco, Calif 


Welder and Positioner 


lhe new Rexare RP-43 roll and idler 
welder and positioner is an extremely 
versatile “packaged unit engineered 
for automatic welding on circular shapes 
such as rolls, idlers, sheaves, crushe: 
weldments, according to its manufac 
turers, the Sight Feed Generator Co. of 
West Alexandria, Ohio 

Quick and easy changeo 
ing supposedly makes set-up time a 
Whether: hard-surtacing 


flanges or 


er engineer- 


minwnum 


tractor 
other circular weldments, or even longi- 
| 


tudinal weldments, the RP-43 will do 


rolls, building up 


them automaticall Many distinctive 


features are offered 
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Full details 


on all six processes! 


RESISTANCE 
WELDING 
Theory and Use 


Prepared by 
Resistance Welding Committee 


AMERICAN WELDING SOCIETY 


RESISTANCE 
WELDING 


Theory ond Use 








Cane 
ated deniers - 
faanean woe sterols 
ne 


a 


1956, 164 pages 
AWS member price—$3.60 
Non-member price—$4.50 


Here's the one indispensable hand 
book for everyone interested in welding 
the thinner gages of all kinds of metals 
with consistently good results. Every 
aspect of resistance welding from basic 
principles to most effective use is pre 
sented by outstanding authorities on the 
subject. 

Newest developments such as slope 
control and the welding of aluminum 
receive full attention as do such impor 
tant COPICS as processes, equipment, pre 
cautions, quality control, inspection and 
testing. 

Never before has the entire subject of 
resistance welding been presented so 
clearly and simply—in language that 
can be understood without previous 
knowledge. Don't fail to Ht = your 
copy now. 


USE THIS CONVENIENT 
ORDER COUPON 


AMERICAN WELDING SOCIETY 
33 West 39th Street 
New York 18, N. Y. 


Please rush me ao copy RESISTANCE WELDING 


| om an AWS member—i am enclosing 
$3.60 
| am not an AWS member 


$4.50 


lam enclosing 


THe WELDIN 





Welded with dependable 





ARTA 
STAINLESS STEEL ELECTRODES 


Downinctrown Iron Works, Inc.* used Arcaloy stainless 
steel electrodes in the fabrication of this 80’ refinery strip- 
per tower. They chose Arcaloy Type 310 AC-DC electrodes 
for welding the 48” diameter clad section and for joining it 
to the 42’ diameter steel section. Fabricated under API 
ASME code, this vessel had to have welds of x-ray quality. 
The Downingtown staff knew that dependable Arcaloy 


stainless steel electrodes would produce these sound welds 


Thi tripper tower is typical of the fine products of 
Downingtown Iron, products that reflect the efficient 
planning, skilled workmanship and thorough service of 
this outstanding builder of equipment. Arcaloy stainless 


steel electrodes were their choice—and should be yours 
Downingtown weldors found ‘ ; 


Arcaloy Type 310 AC-DC the 
ideal electrode for the many For complete information on dependable Arcaloy stain- 


welds in this vessel. Shown leas steel electrodes, see your Alloy Rods distributor 
above they care working on 


too—for producing high quality weldment 


the final assembly welds be- alee 

tween the 410 clad section 

aad the alld veel coction General Offices and Plant 

Lincoln Highway West « YORK 3, PENNSYLVANIA 
Pacific Coast Seles Office and Piant 


*Division of } 750 Leirport Street * EL SEGUNDO, CALIFORNIA 
PRESSED STEEL TANK COMPANY 


Milwaukee 14, Wisconsin 


no finer electrodes made... anywhere 





WELDING ong 
ce wAl te 


Hid 


PROBLEM: 


To weld and braze aluminum 


SOLUTION: 


Airco +718 Aluminum Brazing Rod. 
This free flowing rod (at 1050°F.) 
maintains low flow temperature and 
assures good penetration of aluminum 
brazing alloy at the joint. Recom- 
mended for brazing aluminum assem- 
blies having base metals of 52S, 61S, 
63S and other compositions 


Airco #25 Drawn Aluminum Rod. 
Composed of commercially pure alu- 
minum composition known as 2S. Rec- 
ommended for welding base metals of 
25 and 3S analysis 


Airco + 26 Drawn Silicon-Aluminum 
Rod. This rod is generally recom- 
mended for repair jobs when there is 
doubt as to the analysis of the alumi- 
num parts to be welded. 


Napolitan Sheet Aluminum Weld- 
ing Flux. Formula 40 is unsurpassed 
for welding aluminum and its alloys 
in either sheet or cast form. Formula 
42 generally is satisfactory to use for 
a variety of work where reduction of 
welding costs is a factor. It is less 
expensive than formula 40 

Airco Aluminum Brazing Fluxes. 
Formula 44 is designed, primarily, for 
furnace brazing of brazable alloys. 
Formula 60 is primarily for torch braz- 
ing of aluminum 


Send for this free catalog! 

You'll find here the finest rods and fluxes 
for joining both ferrous and 

non-ferrous metals, Write 

Airco at address below. 


Request Catalog 9-131 W4J 
GRO 
Air REDUCTION 


New York 17, N.Y 


Complete details available by writing 
to the Sight Feed Generator Co., West 


Alexandria, Ohio 


Industrial X-ray Tubes 


Machlett Laboratories, Inc 
dale, Conn., announces 5 new industria! 
X-ray tubes. the PR seri 
120- to 260-pkv range Desyrned es- 


Spring 
for use in the 


pecially for light-weight, self-contained 
portable X-ray tube heads (either oil o1 


pressurized gas insulated), these new 
tubes provide compactne strength 
and high energy ratings, « ned with 
the extremely useful sma 
according to the manufact 
For replacement or for ne 
the PR series X-ray tubes n 
sible to select the optimum co 
of tube voltage and foca 
achieve maximum radiogray 
with minimum exposure tin 
a wide range of field require 
For complete details 
to the company 


Hand-Held Spot-Welding Head 


A new hand-held spot 


welding head for productiot 


portable 
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AND NOW 
9 MORE FIRSTS 


by Wagner 


HI-AMP ) 
ELECTRODE HOLDERS 


Wrap around Glass Fibre 
Tip Insulation for maxi 
mum electrical! insulation 
and heat resistance — 
30% more than any other 
make 





~ 


Brilliant Red and Yellow 
Glass Fibre Colors in- 


N ~ 
sures identification of oy 
Holder anywhere in . 
— — Valuable Safety ‘ ‘ 


eature 


YES, WAGNER HI-AMP LEADS THE 
FIELD IN ELECTRODE HOLDERS 
Sold only through Welding Supply 


Distributors throughout the U.S. 
and Caneda 


WAGNER MFG. CO. 
inc. 


JACKSON, MISSOURI 


1 small parts and assemblies has beer 
announced by the Equipment Market 
ing Department of Raytheon Mar 
facturing Co., Waltham, Mas 

Light in weight and easy to use, t 
new ‘Weldpliers”’ 


permit rapid 


cision welding in hard-to-get-at | 
vith a minimum of operator 
vccording to manufacturer 
particularly well-suited for weld 
tronic and electrical compone 
viring 

“Weldpliers’’ weighonly 2 
designed with a convenient 
fortable hand grip. Light fing 
sure applies a constant weldu 
vdjustable from 1 to 25 ib, tot 
pieces 

Water-cooled electrode holder 
mit high-speed welding at power 
5 kva with a-c power supplies and | 


w-sec with d-e stored energy suppli 


Tue WELDING JouR? 








pandjiris 


choice of America’s leading industries 


C F BRAUN & CO 


POSITIONER— 
50,000 Ib. capacity 


MANIPULATOR—RBM Series 
20 ft. arc height 
24 ft. stroke 


Column “in 
floor mounting” \ 1 
with manual or /» — \ 
hydraulic lift / ws 
360° rotation =. mY. FLOOR 
aunt 


write for free PANDJIRIS catalog 
No. 8155 


si 
| 
Gg I ' 
(je {(o+-4) sf! a _ i=. 
Pee 5) : : i : 
4232 | - (Ni abut 
——d 
manipulators positioners weld-evators seamers head & tail stocks turning rolls 


PANDJIRIS WELDMENT Co. 








NEVY LI] CRAB 


Resistance Welding Book Released by 
American Welding Society 


The application of resistance welding 
has expanded greatly in the last fifteen 
years. While much technical data has 
heen published to assist in making a 
more effective use of this process, little 
consideration has been given to re 
viewing the published information on 
the fundamentals of resistance welding 

The latest book 
American Welding Society, 
Welding Theory and Use, has been 
prepared by the AWS Resistance Weld 
ing Committee on the assumption that 


released by the 


Re sistance 


an understanding of the basic principles 
is vital to the most effective use of 
While much of this 
published  pre- 


resistance welding 
information has been 
viously in one form or another, it is 
presented in this book in a manner that 
will be understandable even to someone 
encountering resistance welding for the 
At the same time, the book 
useful for more 


first time 
should prove equally 
experienced che ignhet engineer and 
shop personne! 


This new book covers all the resist- 


ance welding processes, and describes 
the different types of resistance weld- 
electrodes and controls 
which are used. It discusses the weld- 
ability of different 
control and 


ing machines 


metals and how 
quality inspection tests 
and methods are applied to obtain 
consistently good welds 

The actual titles are as 
follows 1) Definition of Resistance- 
Welding 
Resistance 
Welding 
Welding Equipment; (5) Welding Sym- 
bols; (6) Weldability of Metals and 
7) Weld Quality; 
ind Quali- 
and (9) Inspection and Test- 


chapte I 


Terms; 2) Principles of 
Welding ; 


Processes j 


tesistance- 


Resistance- 


Precautions Required 
(8) Procedure Specification 
heations; 
ing 

Published by the Reinhold Publishing 
Corp., 430 Park Ave., New York 22 
N. Y., Resistance Welding contains 163 
pages and is profusely illustrated 
Price is $3.75 for members and $4.50 
for nonmembers 





ASTM Standards on Light 
Metals 


This third edition of AST'M Stand- 
arda on Light Metals and Alloys Caat 
and Wrought, sponsored by Committee 
B-7 on Light Vietals and Alloys, in 
cludes not only those specifications 
and methods of test which come under 
the jurisdiction of Committee B-7, but 
metal alloy cie 
Committee B-6 
on Die Castings, and those for aluminum 


also those for light 
castings prepared by 


wire and cable for electrical purposes 
sponsored by Committee B-1 on Wires 
for Electrical Conductors Several 
methods under the jurisdiction of Com 
mittee k-l on Methods of Testing and 
Committee E-3 on Chemical Analysis of 
Metals as well as specifications for 
aluminum and aluminum alloy are- 
welding electrodes and for brazing filler 
metal under the jurisdiction of the 
AWS-ASTM Joint Committee on Filler 
Metal have been included to round out 
the compilation 

The standards include ingots 
ings, bars, rods, wire, forgings pipe and 
tube, sheet and plate, wrought products 


cast- 


852 


for electrical purposes, filler metal 
electroplating and general methods of 
test. There is also included the ASTM 
codification system for light metals and 
alloys. 

Copies of this compilation can be 
ASTM Headquarters, 
Philadelphia 3, Pa 


(276 pages, 0 x ¥ in 


obtained from 

1916 Race St., 
at $3.50 per copy 
heavy paper cover) 


Welding Products 


A new four-page, two-color catalog 


provides prices and stock sizes of 


Tisco “Timang’’ manganese-nickel- 
steel welding products including rods, 
hot-rolled plates, special shapes, wedge 
bars, tooth repointers and applicator 
bars, 

In addition to showing prices and 
sizes, it contains handy application in- 
formation pertinent to the products 
covered, 

Copies are available free on request 
to Taylor-Wharton Division 
Corp., High Bridge, N. J 


tion Tisco Bulletin 3-56-1M 


Harseo 


Please men- 


Ve w Lit rature 


Supervisors Safety Manual 


A Supervisors Safety Manual has bee 
Nationa Sale 


published by the 
Council 

Written by staff engineers 
industrial 
reviewed by 


Council's department 


carefully safety exper 
from business, industry and go 
ment, the manual 
with a 


phases of industrial safety 


provides foren 
comprehensive guide t 
The manual includes material on the 
human side of safety, maintaining 
terest in accident prevention, first aid 
protective equipment housekeeping 
materials handling, machine guarding 
portable power tools and fire preventior 
The Supervisors Safety Manual 
illustrated with numerous photograp 
and drawings in its 354 pages. It is 
available to Council members for 
$3.25. Nonmember prices are double 
For a brochure giving a complete list 
of the contents and quantity price 
write the National 


125 N. Michigan Ave 


Safety Counce! 


Chicago 11, [I 


Welded Machinery 
Construction 


The British Welding Research Assn 
is preparing under the Conditional 
Aid Scheme, a series of booklets on 


welding processes, design, inspection 
and costs. 

The booklet, ‘‘Are-Welded Machinery 
Construction in Mild Steel,’”’ deals with 
the design problem, and in its production 
emphasis has been laid on providing the 
facts clearly and concisely 

Details are given concerning the wel 
used and the static and fatigue stresses 
imposed upon them, the elements 
machines, beams and stiffened flat plate 
These are supplemented with diagrams 
and sketches Factors 
cost and the specification of work for 


directly 


which reduce 


manufacture are dealt with 
and concisely, A comprehensive bib 
liography of over 50 references is given 
for further reading and study 

Thirty-six pages of text and illus 
trations; size 7'/, x 9/4; price 6 
post free. 

For your copy, write to Publications 
Depart.rent of the Association, 29 
Park Crescent, London, W. I 
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Welding Transformers 
The khof Manufactu 


announces the availabilit 

Power-Pa'k {esistance 

Transformer brochure upot 
CODY write 
2450 Buchar 


Mich 


Ampco Welding News 


The second-quarter issu 
Ampco Welding News was recent 
leased by Ampco Metal, In 
The feature article in this issue 
entitled, Corrosion-Resistant — Filtes 
Separators Fabricated fron Amy 
Ss” and gives a detailed account of 
welding of these units at the 
Lewis Co. with the inert-gas process 
Other interesting articles inelud 
fabrication of omposite draw 
Ampeco-Trode 300; the rebuilding 
bronze impelle witl Phos-Trode 
sprocket salvaging with Ampco-Braz 
No. 1 i résumé of aluminum bronze 
electrode usage in cement mills, et 
Free copies of this issue can be s 
cured by writing to Ampco 
Ine 1745 S. 38th St Mils 
46. Wis 


Designer's Guide for 
Resistance Welding 


Sciaky Bros., In 1915 W. 67tl 
St., Chicago, Lll., introduces Bulletin 
33 Designer's Guide for Electric Re 
sistance Welding 

This 12 page Sclaky bulletin has 
general objects the over-all 


consideration and specih design in 


struction of resistance welding tech 
niques. Specific fastening methods dis 
cussed in detail are spot SeuIT pro 
jes tion and flash-butt welding 

For your free copy ot De unMer 8 
Guide in the field of resistance welding 
write direct to Department L-9 at the 


Chicago address 


High-Tensile Structural Steels 


During the period of June 1948 t 
May 1954 the British Welding Re 
search Assn., on behalf of the Minist: 
of Supply, carned out a considerable 
research program on the metal-are 
welding of high-tensile structural stee 
A report on this work, under the title 
The Weldability of High-Tensile Struc 
tural Steels has now been produced 
and is available, price L1 post free 
application to the Publication Ly 
partment of the Association, 20 Park 
Crescent, London, W. | 

The work describe 


cludes examination 
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ept of eritieal 
oolng rate and the deveiopment ol the 
controlled thermal! severit CTS) test 

the orrelation between weld 


| 


jit ind end-ol-transformation tem 


perature a determined by contimuous 
cooling dilatation test 

Che report is divided into four parte 

| 


The first two deal with 


ment and testing of the special steels 


the develop- 
and the second two with the mechanism 
of hard-zone cracking, the assessment 
of weldability using physical and me- 
chanical testing schedules and the in- 
fluence of hard-zone cracking on fatigue 
life of fillet weld 


DUBBL STAGE 
REGULATOR 


Welding Directory 


Phe “Lincoln Weldirecto: lor Stam 
ess Steels, Non-Ferrous Metals, ( 
lron ind Mar ial 
5151352) has recently bees 


the Lincoln | ectri 0 eveland 17 


Hard Surlacing 
released by 
Ohio 

For your cop | . v1 | ( tw 


COMpPans 


Hard-Surfacing News 


The availability of Vo No. 6 issuc 
innounced b 
19345 John 


of Colmonoy Alloy Neu 
the Wall Colmonov ( orp 


egulation! 


prevents seat 


felabaiil spot 

) change 
} for use on 
*tylene hydr gen, nm 


1 heliun 


St., Detroit 3, Mih 
several hard-surfacing app 


For your copy, apply dire 


pany at above address 


Brazing Bulletin 


Handy & Harman am 
ivailability of the latest 
of their bulletin Low 
Brazing News 

Copies may be obtaine 
directly to the company 


St., New York 38, N. ¥ 


Airborne Kitchen Manufacture 


Progress in serving meals 
possible by the development 
trically operated ovens and 
tainers, is the subject of a1 
irticle in the May-June 
Vews Service 

The storys told largely 
graphs and text, describes tl 
in selecting and processing 
stee! and aluminum, fron 
after fabricating operation 
moval of heat discoloration 
ing. Of particular importance 
deoxidation of aluminum 
uniformly low resistance to 


Copies of this informative 


ire available from Oak 


Ine 11S | 


tector st 


N.Y 


Electronic Counter Control 


Sciaky sros Ine 915 W 


St., Chicago 38, LL, introduce 

No. 338 which is the first of 

interpret Sciaky’s predeter 

tronie counter welder 

new medium of Dekats 

control which counts cycles o 

Trequenc to control welder 

inother notable Scial 
Basically, the 

two sect 


contro! 


Deka 


Bronze Electrodes 
Applications Bulletin 
Ampeo Metal, Ince } 
rinted the lntest re 
page Ampeo Weldrod 
tin, W-25a 
Atty 


Tue Wet 
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Light-Range Welding and 
Cutting Outfits 


Iwo new welding and cutting outfit 


production welding and limited 
itting of light gage metals 

nd small parts manula 
fender 
sheet-t 
Co i D of Uy 
Carbon Corp Phe I 


outht 


on bodies 


suto 


nated the “air it wek 
Puroy 


, 
itht oth uw 


W 
CW 


cutting and the light 
cutting ot 
ght Puro 


and | 


welding and 


clude the me lightwel 200 


welding DLOW pipe iW) 


cutting attachment 


The 


in 


rait we Iding 
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lators 


pon ket 
offered 


cutting outht 


regulator 
welding 
single-s gulators 


for 


constant 
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The Welding Journal! 
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WESTINGHOUSE 
RESEARCH LABORATORIES 


METALS JOINING 


Metallurgy—Physics— 
Physical Chemistry 


M.S. or Ph.D. Degree 


Fundamental and Applied Research 
Theory of Welding Arcs 
Weldability of High Temperature Alloys 
Joining of Dissimilar Metals 
Joining Non-Ferrous Metals 


)NFIDENTIAL RESUME 


DESIRED TO; 


SEND CK 


INCLUDING SALAR) 


Mr. J. Heuschkel 


Westinghouse Research Laboratories 


Beviah Read, Churchill Bore 
Pittsburgh 35, Pa 
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Cast Iron Welding Flux 

Brazing Flux 

‘Braz-Cast” Fl 
4 ABC’ 
Silver Solder Paste Flux 


Send for 


ANTI-BORAX 


Get the BEST for LESS 
(Get 
“ANTI-BORAX” FLUXES 


Fully Guaranteed 


SAFE—NON-TOXIC 


ux for bronze welding cast iron 


Sheet Aluminum ! 


complete Folder and Samples 
Mig 


COMPO 
Fort Wayne 9 


by 
ND CO. IN¢ 


Indiana 














Sixty-three different compositions enable you to determine 


and control working temperatures from 113 


TEMPILSTIK 


melting at stated 


ALSO AVAILABLE IN LIQUID AND PELLET FORM 
DEPT. 
STATE TEMPERATURES OF INTEREST—PLEASE! 


‘WELDING SALES" 


PELLETS 


marks on workpiece “say when” by 


temperatures — plus or 


FOR ALL HEAT-DEPENDENT / 
OPERATIONS 





Available in 
these Temperatures (F.) 


113 375 1000 
125 386 

138 

150 

163 

175 

188 

200 


to 2000° F. 


minus 1%. 


WRITE 


FOR SAMPLE TEMPIL 
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One operator completes 200 feet of welds a day 


Fast Braze Welding with smooth-flowing Everdur*-101O0 Welding Rod 
makes sleek, tight roofs for American Coach Co. ‘‘Mobile Homes"’ 


THIS AMERICAN COACH COMPANY 





AIRCO RODS 
FOR WELDING STEEL 


#1 is designed for welding low carbon 
and low alloy steels including grade A 
and B pipe. 

#4 is a low priced, general purpose, 
high tensile steel rod. 

#7 mild steel rod is used for every day 
welding of sheets, plates, etc 


AIRCO GOGGLES 


Cover goggles protect eyeglasses ond 
shut out glore. Fit over any type of eye 
glasses 

Welding and cutting goggles give excel 
lent ventilation without light filtration 
Airco replacement lenses available in all 
densities to fit your frames 


AIRCO GLOVES 


Tough #1 Carpincho leather suitable 
for gos or arc welding. Other glove types 
available include horsehide and asbestos 


models 








AIRCO 
WELD-CLEANING TOOLS 


Atlas Model A Dual Tool consists of a 
combined chipping hammer with chisel 
head and detachable wire bristle brush 


AIRCO SPARKLIGHTER 


For instant lighting of gases. A hood 
directs sparks. Round renewal flint tips 
are replaceable 


AIRCO-TWIN HOSE 


Two neoprene lined, rayon cord rein 

forced hoses molded into a single unit 
doesn’t kink 

With or without connections. Meets |.A.A 

specifications 








AIRCO 
CYLINDER 
TRUCK 


Two-wheel hand 
truck assures good 
balance. Semi-pneu- 
matic tires. Strong, 
rigid, welded steel 
frame. Other large 
wheeled models for 
soft, uneven or rough 
surface conditions 


ATLAS 

: “=! CAST IRON 

ATLAS FLU!’ WELDING 
ean FLUX 


t 


7 
. 
~ 
. 
x 
. 


( 


Floats out oxides and impurities to assure 
sound cast iron weld metal. Apply by dip 
ping heated end of filler rod into the flux 





HI-TEST 
BRAZE 
WELDING FLUX 


For braze welding with 
brass rods on steel, malle 
able iron or other metals 
Provided in paste form to 
permit uniform application 
to both work and rod 








AIRCOSIL 
SILVER 


ame BRAZING FLUX 


Entirely fluid at 1100°F and 
4 


remains fluid and active 
me Om Fue 


wea 
hl) 


over a wide temperature 
range. Use with AIRCOSIL 
alloys when silver brazing 
stainless steel, nickel, 
monel copper, brass and 
other ferrous and non 


ferrous alloys 


yeldoh 


AT THE FRONTIERS oF PROGRESS YOU'LL FIND... & 


—S= —>_ 


Air REDUCTION SALES COMPANY 





MARVEL 
BRAZE 
WELDING 


' ARVee FLUX ' 
tt FLUX 


The general purpose flux remains 
molten and viscous over a wide tempera 
ture range. For conventional welding and 
braze welding of cast iron, malleable 


iron, steel, copper, brass and bronze 


FREE AIRCO CATALOG 
Newly revised. Pre 
sents the « 
lines f Airco 
Welding Supplies 


aad Accessories 


mplete 


Completely 
trated Inc! 
specificat ns 
plications a 


dering data 


Write for Catalog 9-13 


On the west coast 
Air Reduction Pa 

Internationally 
Airco Company 





—{AIRCO 
SS SS 


Offices and dealers in 
most principe! cities 


Products of the divisions of Air Reduction Compony 


carbon dioxide, tiquid-solid ("DORY-ICE') * 
COLTON 


Oni0 


Incorporated 
medical gases ond hospital equioment * NATIONAL CARBIDE pipeline ocetylene ond calcium carbide 


A division of Air Reduction Company, incorporated, New York 17, N.Y 


nclude, AIRCO 


polyviny! acetates, alcohols, and other synthetic resins 


In Cuba 
Cuban Air Products ¢ 


n Canada 
Air Reduction Canada 





ndustrial gases, welding ond cutting equipment, ond acetylenic chemicals * PURECO 





